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The Coal Measure Bryozoa of Nebraska 

By 

Gp:oiu;k Evart C'ondua. 

INTRODUCTION 

In the siuniner of 1896, at the suggestion of Professor Erwin 
H. Barbour, Director of The Nebraska Geological Survey, the 
writer began a study of the fossil bryozoa of the state. Very 
little was done during the years 1890 and 1897 except to exam- 
ine literature on the subject and study collections ])reviously 
secured by the Survey. In ordei* to establish a safe basis for 
investigation, a large collection of Paleozoic Bryozoa was secui-ed 
from E. 0. Ulrich of Newport, Kentucky, and the study of 
these specimens was accompanied by a critical examination of 
all available literature on the subject. Most of the j'csearch 
work was carried on in the labojatoj'ies of the I/niversity of 
Nebraska, where a suitable room and necessary ecpiipment were 
provided. 

During the year 1898, and until 1902, collecting tri])s were 
made from time to time to all the Coal Measure (wj^osures of 
Nebraska, which are confined to the south-eastern part of the 
state. Certain rich localities, as lioca, Bennett, iiOuisville, 
Southbend, and Tablerock were visited frequently and worked 
thoroughly. Owing to the ditferent aspects i)j-esented by 
exposures and quarry strippings under various weather ccmdi- 
tions, collecting tri[)S were juade during each season of 
the year. The last visits to the collecting grounds were 
made primarily for the purpose of extending the vertical and 
horizontal range of the species. This part of the work should 
be continued. Since the fossil bryozoa of the state are now 
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quite well known, a more careful study of their strati graphic 
position should be undertaken. 

Professor Erwin H. Barbour, Miss C'ari'ie A. Barbour, ^lessrs. 
C. A. Fisher, W.H. H. Moore, and E. (I Woodruff have 
assisted in the collecting. The specimens collected constitute 
a part of the Morrill Collection in the museum of the Univer- 
sity of Nebraska. 

To clean the si)ecimens, prepare a sufficient nuniber of 
microscopic sections for study, and to proi)erly classify the col- 
lection, has beeJi a te<lious and often a j)ej'plexing task. The 
microscopic mounts were made by the writer ami R. S. Bassler 
of the National Museum, Washington, I). V. The ilhistrations 
were drawn by the writer, E. O. riricli, Mrs. (I. E. Condra, 
and Miss E. Pearl Hensel. A few figures were <Ii.-awn from 
photographs taken by A. Hyatt Verrill of New Haven, Connecti- 
cut, and by U. Ir. Cornell of this Surv(\v, who also nuule the 
plates. 

On account of their conciseness, <liagnoses l)y Nickles and 
Bassler in Bulletin 173, C S. (reological Survey, have been 
freely used. Bibliograj^hies and other features of that l)ulletin 
diave greatly facilitated the prei)aration of this rf^jjort. Volume 
VHl, Pt. Vr, (Geological Survey of Illinois, written by E. 0. 
Ulrich, has j)roved by far the most valuable reference con- 
sulted. Ulriclfs system of classification is fo]l()we<I. 

The number of species and varieties found is c()nsideral)ly 
greater than was at lirst suj)posed. Vet, the writer believes 
that if quarries are re-oi)ened and a careful study continued, 
still other sj)ecies may be secured. The nund)er of Coal Meas- 
ure quarries operated in the state within reccMit years has 
decreased and some of the exj)osures visited by Mec^k in 18(i7 
are now entirely covered by talus. 

It is hoped that this report may be used to advantage by 
students of stratigrajjhic j)aleontology, to assist in a mort* accui- 
ate determijiation of the Coal Measure stratigrai)hy of tln^ stat(\ 
No fossils can be better used in such a j»tudy, since ((^rtain beds 
of Atchison Shales (Wtibaunsee of Pj-ossei-) containing large 
numbers of characteristic brvozoa can be traced for miles at 
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places, this being especially true with respect to outcrops along 
the Platte River. 

It now remains for the writer to acknowledge his indebted- 
ness to Messrs. E. (). Ulrich and II. S. Bassler for the unselfisli 
assistance they have given in the prei)aration of this i)aper. 
Specimens sent to Mr. Ulrich for verification were returned 
with valual)le notes and suggestions. A few of the species 
described by the writer in an earlier paper had been pre- 
viously collected by ^Ir. Clrich and were known by him to 
be new, yet he j-elinf[uishe(l his claim to the right of naming 
them, requesting oidy that the names Cyclotryj)a (?) barberi, 
and Meeko]3ora j^rosseri might be recognized. The careful 
researches and the lucid descriptions of Mr. Ulrich have ren- 
dered possible the study of this dilhcult grouj) of fossils. 

Especial thanks and gratitude are due Professor Erwin H 
Barbour, whose kind and stimulating assistance has made this 
publication possil)le. Through him, and by the generous finan- 
cial support of Hon. Cliarles H. Morrill, the University i)laces 
at the disposal of the writer the most ample facilities for the 
prosecution of the work. 

CLASSIFICATION 

"The systematic position of the bryozoa has been and is yet a 
subject of dispute." lentil about 177;j they were quite gen- 
erally regarded as plants, but at that date John Ellis published 
his "Natural History of the Corallines" which did much to 
establish the anijnal nature of bryozoa. liinne believed their 
affinities were with the i)lants. As early as 1828 their resend^- 
lance to the Ascidiae was observed. 

Ehrenberg divided the Polypi into Bryozoa and Anthozoa. 
About the same time Thompson observed their similarity to tlie 
compound Ascidiae and gave them the name Polyzoa, separating 
Polyzoa from the Corals. The Ascidiae liave since been removed 
from Molluscoidea. "Jt has been and still is a matter of dis- 
pute whether the term Bryozoa of Ehrenberg, or Polyzoa of 
Thompson has j^riority." At present, most paleontologists use 



14 NEBRASKA GEOLOGICAL SURVEY 



the former term and ])lace tlie l)rvozoa witli that indefinite 
assemblage of animals, tlie Molluscoidea. 

There is lack of agreement in the ari'angement of both tlie 
higher and lower gronps of brvozoa tliemselves; especially is 
this trne with the higher gronps. ITlrich's system of classifi- 
cation, based in the main on internal microscopic charactei*s, is 
now qnite generally followed. Most of the earlier paleontolo- 
gists used external characters in describing species, and, as a 
residt, the identification of a number of their forms is now quite 
impossible. Tjater authors have emphasizeil the microscopic 
structure, but it is evident that the internal character's are not 
equally important in all families for the purposes of classifica- 
tion. Of the six families re])resented in Nebraska, Fistulipori- 
dae, Batostomellidae, and Rliabdomesontidae cannot be studied 
well without prepared sections, but Fenestellidae, Acanthocla- 
diidae, and Cystodictydae can be classified from external char- 
acters alone. Some authors have not sufficiently considered 
forms and conditions of growth. The temptation to create new 
species without sufiicient data lias resulted in the naming of 
certain forms and varieties as species. *The determimition of 
the exact adinities of brvozoa remains a subject for investiga- 
tion.*' Dr. F. W. Sardeson, in the Journal of ( ecology. Vol. IX, 
Nos. 1 and 2, 1901, gives rather full argument to show that the 
Monticuliporoidea are more closely related to the tabulate- 
corals than to bryozoa. 

The following outline of classification shows the Coal Meas- 
ure bryozoa of Nebraska grouped with the rank of genera and 
higher: 

Subkingdom MOLLUSCOIDEA 
Class Bryozoa Ehrenberg* 
Group EcTOPROCTA Nitsche* 
Order Gymnolaemata Allman* 
Suborder Cyci>ostomata Busk * 
Fam. I. Fistuliporidae Ulrich 
Gen. 1. Fistulipora McCoy 
Gen. 2. Cyclotrypa Ulrich 
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Gen. 3. Meekopora Ulrich 
Suborder Trepostomata Ulrich'* 
Fam. II. Batostomellidae Ulrich 

Gen. 4. Batostomella Ulrich 

Gen. 5. Stenopora Lonsdale 
Suborder Crvptostomata Vine* 
Fam. III. Fenestellidae King 

Gen. 6. Fenestella Lonsdale 

Gen. 7. Polypora McCoy 

Gen. 8. Thamniscus King 
Fam. IV. Acanthocladiidae Zittel 

Gen. 9. Pinnatopora Vine 

Gen. 10. Septopora Prout 
Fam. V. Rhabdomesontidae V^ine 

Gen. II. Rhombopora Meek 

Gen. 12. Streblotrypa Ulrich 
Fam. VI. Cystodictyonidae Ulricli 

Gen. 13. Cystodictya Ulrich 

1. 1828-31, Ehrenberg, Symbolae Physicae seu Icones et Descriptione 
Animal ium Evertebratorum. 

2. 1869, Nitsche, Zeitschrift fur Wissenschaftliche Zoologie, XX. 

3. 1856, Allman, Monogr. Freshwater Polyzoa, p. 10. 

4. 1852, Busk, Brit. Mus. Cat. Marine Polyzoa. 

5. 1882, Ulrich, Jour. Cincinnati Soc. Nat. Hist. V., p. 151. 

6. 1883, Vine, Rept. Brit. Assoc. Adv. Sci., p. 196. 

One order, three suborders, six families, and thirteen genera 
have been found in tlie state. There is some question in regard 
to the presence of Cyclotrypa. The single species referred to 
that genus may belong to Fistulipora. 
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LIST OF COAL MEASURE BRYOZOA OF THE UNITED 

STATES 



SPECIES 



Acanthocladia fruticosa Ulrich. 
Acanthoeladia pinnata Rogers. 

Batostoraella leia Condra 

Chainodictyon laxum Foerste. . . 



Cosciniun dictyotum (Meek) . . 
Cyclotrypa(V) barberi Ulrich 



Cystodictya anisopora Condra 

Cystodictya carbonaria ( Meek) 

Cystodictya divisa Rogers 

Cystodictya inequamarginata Rogers 

Cystodictya lophodes Condra 

Diploporaria biserialis (Ulrich) 

Fenestella binodata Condra 

Fenestella conradi Ulrich 

Fenestella conradi-corapactilis Condra 

Fenestella corticata Prout 

Fenestella cyclofenestrata Condra 

Fenestella delicatula Ulrich 

Fenestella gentata Rogers 

Fenestella gracilis Condra 

Fenestella hexagonalis Rogers 

Fenestella inaequalis Ulrich 

Fenestella intermedia Prout 

Fenestella kansanensis Rogers 

Fenestella limbata Foerste 

Fenestella mimica Ulrich 

Fenestella missouriensis Rogers 

Fenestella modesta Ulrich 

Fenestella norwoodiana Prout 

Fenestella o v atipora Rogers 

Fenestella parvipora Condra 

Fenestella perelegans (Meek) 

Fenestella perminULa Ulrich 

Fenestella rolyporoides Condra 

Fenestella semota Foerste 

Fenestella sevillensis Ulrich 

Fenestella shumardi Prout 

Fenestella spinulosa Condra 

Fenestellasubretiformis Prout 

Fenestellasubrudis Condra 

Fenestella tenax Ulrich (?) 

Fenestella trituberculata Prout 

Fenestella variabilis Prout 

Fenestella wortheni Ulrich 

Fistulipora carbonaria Ulrich 

Fistulipora carbonaria-nebrascensis Condra 
Fistulipora carbonaria 



Locality 



Nebraska Other Localities 



X 



X 
X 



X 
X 



X 
X 
X 



X 
X 



X 
X 
X 



X 
X 



X 



X 

X* 
X 



X 
X 
X 



111. 

Mo. 



O.. 111., Kans., 

Mo. 
Mont. * 

Tex., Kans., Ill , 
Mo., I. T. 



111., O. 
Kans., Mo. 
Kans., Mo. 



111. 



Iowa. 
N.*Mex.* 



111. 
Kans. 



Kans., Mo. 

111. 

N. Mex.* 

Kans., Mo. 

O., Kans., Mo. 

111. 

Mo., Kans. (?) 

111. 

N. Mex.* 

Mo., Kans. 



Mo., I. T., Kans. 
111. 



O., Mo., Kans. 

III. 

N. Mex.*Kans(?) 



N. Mex.* 



N. Mex.* 
N. Mex.* 
111. 
Mo., Kans. 



COAL MEASURE SPECIES 
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LIST OF COAL MEASURE BRYOZOA OF THE UNITED 
STATES— Continued 



SPECIES 



Fistulipora nodulifera Meek . 



Meekopora prosseri Ulrich 

Pinnatopora bellula Ulrich 

Pinnatopora nereidis (White) 

Pinnatopora ptiloporoidea Rogers . . 
Pinnatopora pyriformipora Rogers 

Pinnatopora trilineata Meek 

Pinnatopora whitei Foerste 

Pinnatopora youngi Ulrich 

Polypora aspera Rogers 

Polypora bassleri Condra 

Polypora cestriensis Ulrich 

Polypora crassa Ulrich 

Polypora distincta Ulrich 

Polypora elliptica Rogers 

Polypora flexuosa Rogers 

Polypora nodocarinata Ulrich 

Polypora remota Condra 

Polypora reversipora Condra 

Polypora spinulifera Ulrich 

Polypora stragula White 

Polypora submarginata Meek , 



Polypora triangularis Rogers 

}*olypora ulrichi Condra 

Polypora whitei Ulrich , 

Polypora whitei-insculpta Ulrich 

Prismopora minima Ulrich 

Prismopora (V) serrata (Meek) 

Prismopora triangulata (White) .... 
Rhabdomeson americanum Rogers — 

Rhombocladia delicata Rogers 

Rhombopora crassa Ulrich 

Rhombopora lepidodendroides Meek 



Rhombopora multipora Foerste 

Rhombopora nicklesi Ulrich 

Septopora biserialis (Swallow) 



Septopora biserialis-gracilis (Meek). 
Septopora biserialis-nervata Ulrich.. 

Septopora cestriensis Ulrich 

Septopora decipiens Ulrich 

Septopora delicatula Ulrich 

Septopora interporata Rogers 

Septopora multipora (Rogers) 

Septopora pinnata Ulrich 

Septopora robusta Ulrich 



Locality 



Nebraska 



X 
X 



X 
X 

V 

X 



X 
X 
X 



X 
X 
X 
X 
X 



X 
X 



X 



X 



X 
X 
X 



X 
X 
X 



other Localities 



I. T., Kans., 

Mo., etc. 
Kans. 
111. 

Arizona* 
Kans. 
Kans., Mo. 
Mo., 111., Kans. 
O., Kans., Mo. 



Kans. 



111. 
111. 

Kans., Mo. 
Kans., Mo. 
111. 



Ia.,Ill.,Kans.(?) 

Arizona* 

la., 111., Mo., 

Kans. 
Kans., Mo. 

ill'.; 'kans*. 

III. 

111. 

Ohio. 

111. 

Kans., Mo. 

Kans., Mo. 

Mo. 

Kans., Mo., 

la., etc. 
Ohio, 111. 
111. 
Kans., Mo., la., 

III., Ky., etc. 
Ohio 
Mo., la., 111., etc. 



111. 

Kans., Mo. 
Kan., Mo. 
111., Kans. 
111. 



18 



NEBRASKA GEOLOGICAL SURVEY 



LIST OF COAL MEASQRE BRYOZOA OF THE UNITED 
STATES— Continued 



SPECIES 



Stenopora carbonaria (Worthen) 



Stenopora carbonaria-conferta Ulrich 

Stenopora carbonaria-maculosa Ulricb 

Stenopora distans Condra ^ . 

Stenopora heteropora Condra 

Stenopora ohioensis Foerste 

Stenopora (V) polyspinosa (Prov.) Condra. 

Stenopora signata Ulrich 

Stenopora spinulosa Rogers 

Stenopora spissa Rogers 

Stenopora tuberculata (Prout) 

Streblotrypa prisca (Gabb and Horn) 

Streblotrypa stria topora Rogers 

Thamniscus octonarius Ulrich 

Thamniscus palmatus Condra 

Thamniscus pinnatus Condra 

Thamniscus sevillensis Ulrich 

Thamniscus tenuiramus Rogers 



Locality 



Nebraska Other Localities 



X 
X 



X 
X 



X 
X 



X 
X 



X 
X 
X 



O., 111., Kans., 
Mo. 

111. 
111. 



O., Kans., Mo: 



111. 

Kans., Mo. 
Kans. 



Kans. 
Kans., Mo. 
Kans. 



III. 
Kans., Mo. 



Careful study may sliow tliat a few so-called species in the 
above list are forms and varieties only. There is some doubt 
whetlier tlie species marked ('■•") belong to the Coal Measures or 
to the (Subcarboniferous) Mississippian, below. Tliey were 
reported from the Carboniferous as follows: White's species, 
Organ Mountains, New Mexico; Coscinium dictyotum (Meek), 
Mystic Lake, Montana; Polypora straguhx (White), and Pinna- 
topora nereidis (White), Arizona. 

STRATIGUAPHIC DISTRIBUTION 



While the conditions for growth and fossilization of bryozoa 
were not generally tlie best in the United States and other 
countries during Coal Measure times, tliose wliich prevailed in 
Nebraska, Kansas and Missouri, being more favoral)le than else- 
where, liave afforded a lai'ge nund)er of species. Rogers, in 
Kansas Uni. Quar., Vol. IX, No. 4, pp. 233-254, reports a large 
list of species from the Pottawattamie a.id Douglas formations 
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of Kansas and Missouri. Species herein described were col- 
lected in the main from the Atchison shales, one of the upper 
divisions of the Missonrian or Coal Measures. Prof. Prosser has 
proposed the name \Val)aunsee for most of the same formation. 
The overlying Cottonwood has thus far afforded only a few 
fragmentary specimens. The Coal Measure species liliombo- 
pora le])idodendroi(les Meek, and Polypora elliptica Rogers, 
extend into the Permian at Bhie Springs and Wyniore, adding 
to the already large list of fossils common to the so-called Per- 
mian of Nebraska and the Coal Measures. Rogers has collected 
Streblotrypa prisca (Gabl) and Horn) in both the Coal Pleasures 
and Permian of Kansas. The stratigraphic position of the 
Warner quarries near Roca has been a subject of dispute, 
the ex]30sures there being regarded by some as I'ermian. 
The lowei* beds of the cpiarries contain a large number of Coal 
Measure bryozoa, of which Rhombopora lepidodendroides, 
Streblotrypa prisca, Septopota biserialis and Polypora elliptica, 
are found in the so-called Permian farther south. 

The specimens occur in limestone, shale, and clay. Proba- 
bly most sj)ecimens found on the clay banks of clay pits were 
originally entombed in either limestone or shale above, and 
have been loosened by weathering of the beds. This con- 
dition is rpiite apparent at Tablerock, where numerous and 
usually incomplete Fenestelloids occur scattered over clay banks 
below limestone ledges. The more perfectly preserved Fenestellae 
and Septoporae were collected from bods of shale and impure 
limestone. Many of the best specimens of other genera were 
found among quarry stri|jpings. The zoaria ai*e usually cal- 
careous, but Cycloti-y])a (?) barberi Ulrich, and some Steno- 
porae at times contain silicious matter. 

(lEOGRAPIIIC DISTRIBUTION 

The main Coal Measure exi)osures of Nebraska are confined 
to Lancaster, Saunders, Sari)y, Cass, Douglas, Otoe, Johnson, 
Nemaha, Pawnee, and Richardson counties of the southeastern 
part of the state. The rock beds of this jDcriod have been 
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m)BLUE SPRtNGS 

MAP SHOWING IX)CALITIES WHERE SPECIMENS WERE 
COLLECTED. 
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exposed by erosive action of the following rivers and creeks 
togetlier witli their tributaries: Salt, Platte, Missouri, Weep- 
ing Water, liittle Nemaha, and Nemaha. The streams have cut 
through Loess, Drift, Cretaceous (where it occurs), and into the 
Coal Pleasure beds. The valleys varying considerably in width 
are l)or(lered by rounded hills or by steep bluffs cut into by 
numerous tributary streams. Tlie upland country between the 
hills and bluffs bordering the water-ways is hilly, undulating or 
quite level, dei)ending for the most part on the amount of dis- 
section by streams. 

Salt Creek Hows northward past Lincoln and then north- 
eastward by Ashland to the Platte. Throughout most of the 
valley C'oal Measure beds are concealed by Loess, Drift, and 
Dakota Cretaceous. Localities: 

Poca (1 )."•■' The Warner quarries, situated about one mile 
north of the town and eleven- miles south of Lincoln, have 
afforded a large list of species. 

Ashland (2). lii a draiiuige channel along the B. & M. rail- 
road and about one-half mile south of the station. (3) About 
three-(piartO!*s of a mile northeast of the B. & M. station and in 
a small ravine one-fourth of a mile south of the southern end 
of a dee[) cut on the Ashland Cut-off line of the B. & M. rail- 
road. 

The Platte Valley rajjidly narrows below Ashland, where the 
stream encounters the resistant Coal Measure strata. Bluffs 
with ()utcn)j)|)ings of these beds continue with little interrup- 
tion fi'om this ])()int to Plattsmouth and beyond. While speci- 
mens have been secui-ed from jnany phices along this course of 
the valley the following localities seem to be the richest in bry- 
ozoa: 

Southbend (4). Exposures in the bluffs beginning about 
one mih^ north of town. The upper beds c(mtain the most fos- 
sils. (5) Across the livcr from Southbend. Specimens 
found in the (puiriy south of the east eml of the old wagon 
road bridge and in ontcroj)s in the vicinity of the bridge. 

*Tbese numbers refer to localities designated in the map and the table 
showing: the distribution of species. 
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Louisville (6). Upper beds of tlie old quarry one-half mile 
east of the B. & M. station. This is one of the ricliest and 
most accessible localities in the state. (7) Quarries one-half 
mile west of the B. & jM. station. Tlie second and third quarries 
contain the most fossils. (8) In the large quarries and ravines 
west of tlie clay pit across the river from Louisville or west of 
Meadows. 

Richfield (9). Quarries near the river about three miles south 
of town. 

Cedarcreek (10). The Atwood quarries along the switch 
southwest of town. 

LaPlatte (11). Most of the specimens were collected from 
exposures near the northern end of the railroad bridges about 
one-half mile southwest of the B. & M. station. 

The Missouri in the region under consideration is bordered 
for most of the distance on the-Nebraska side by a continuation 
of the high dissected bhifFs observed along the Platte. The 
principal localities arc: 

Plattsmouth (12). H\'])osures both north and south of the 
western end of the B. & M. raih-oad bridge. 

Rockbluff (13). Exposures near by. 

Nebraska City (14). About two miles west. Also in the 
bluffs and ravines along the river near town. The most fossil- 
iferous beds are Meck's divisions C and B. 

Peru (15). Bluffs one-half mile or more north of the railroad 
station. 

Rulo (IG). Very few specimens have been collectcnl fiom 
exposed beds here. M(H*k's specimens were secured hirg(»ly 
from well-borings. 

Weeping Water Creek rises in west-central Cass count v aiul 
flows south of cast, joining the ^lissouri near Wyoming in the 
northeastern corner of Otoe* county. Localities: 

Weej)ing Water (17). In (juari-ies I'voiu one-half to two mih^s 
below town. (18). A quaiiy and outcropping beds north of 
the railroad and about midway bctwecMi Weeping Water and 
Nehawka. 

Nehawka (19). Quari'ics just noithcast of town. 
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Tlie Little Nemalia, lieacliiig by different tributaries in Cass, 
Otoe, and Lancaster* counties, flows in a sontlieasterly direction, 
joining the Missouri l)elow Nemaha, in Nemaha county. Sev- 
eral of the exposures along tliis stream belong to the Cotton- 
wood formation which contains few bryozoa. Locality: 

Bennett (20). A ])lace in the creek lied about two miles 
below town and eighteen miles southeast of Lincoln is rich in 
bryozoa. 

The Nemaha fl(nvs through Jghnson, Pawnee and Richardson 
counties to tlie Missouri. Throughout most of its coin*se the 
flood plain is wide and the bordering sloi)es are generally cov- 
ered with talus. Specimens found in railroad cuts, quar- 
ries, and a few cut-banks. liOcalities: 

Tecumseh (21). About two miles below town in a cut on the 
Kansas City line* of the 13. & M. raih-oad. 

Tablerock (22). Several species occur in the clay j)its near 
the B. & M. station. (23). Exposures in the hills north of the 
railroad and about mid-way between Tablerock and Humboldt, 

Dawson (24). Uailroad cuts west of the B. & M. station. 

Falls City (25). Near the mouth of Pony Creek south of 
town. (2()). Exposures southwest of town, and in the Lehmer 
quarries. 
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FORMER REPORTS ON BRYOZOA OF NEBRASKA 

Only four authors liave treated the subject. The first was 
Professor (Jeiuitz wlio, in 1866, published under tJie title "Car- 
boniferous und Dyas in Nebraska." He examined an incom- 
l^lete set of fossils collected by AJarcou from exposui'es along the 
Missouri River. The specimens included five species, four of 
which at that time were new. (leinitz referred them to 
described forms as indicated by the following outline: 



GEINITZ'S IDENTIFICATION 



1. Stenopora columnaris 
( Schlotheim) . 



2. Polypora biarmica 

Keyserlin^. 

3. Polypora marginata McCoy. 

4. Fenestella plebeja McCoy. 



5. Synocladia virgulacea 
Phillips. 



PRESENT NAME 



Fistulipora nodulifera Meek, 
1872. According to Meek, the 
specimens observed by Geinitz 
may have been R. lepidoden- 
droides Meek incrusted by F. 
nodulifera Meek. If this i8 
true, then 'two new species were 
identified as Stenopora colum- 
naris. 
Polypora stragula White, 1874. 

Polypora submarginata Meek, 
1872. 

It is not known what species 
was observed by Geinitz. It 
may have been F. conradi 
Ulrich, 1890. 
Septopora biserialis 
(Swallow), 1858. 



Further argument is unnecessary to show that CJeinitz, 
though an eminent authority, has given us little of value con- 
cerning the bryozoa of Nebraska. 

The second contribution bearing on the bryozoa of the state 
was made by F. B. Meek in his "Report on the Paleontology of 
Eastern Nebraska,'' and published in ''The Final Report of the 
United States Geological Survey of Nebraska and Portions of 
the Adjacent Territories,'' 1872, hy F. V. Hayden, U. S. 
Geologist. During this survey, which began in a preliminary 
way in the fifties, but more definitely in 18H7, Meek visited 
and collected from exposures along the Missouri River, and 
throughout the southeastern part of the state; he also secured 
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spec-iiueiis from a nuniber of shafts or borings in the same 
region. Seven species were found, four of which he described 
as new, while a fiftli (F. perelegans) Avas given as provisionally 
new. Later research has proved him correct in his conclusions, 
and to-chiy five species of the state's bryozoa are ascribed to 
Meek. The following species were collected and described: 

1. b^'istulipora nodulifera Meek, 1872. 

2. lihond^opora lepidodendroides Meek, 1872. 

3. Polypora submarginata Meek, 1872. 

4. Fenestella shumardi Prout, 1858. (F. perelegans [Meek] 
1872). Meek observed that the specimens collected were not 
identical with Trout's species and gave the provisional name F. 
perelegans. 

5. Fenestella, Undet. Sp. (Geinitz's plebeja, not McCoy). 

6. Septopora (Synochidia) biserialis (Swallow), 1858. 

7. Pinnatopora (GUiuconome) trilineata (Meek), 1872. 

Til is carefully prepared report has been of much service to 
students of paleontology. 

The third report was made by the writer under the title, 
**New Bryozoa from the Coal Measures of Nebraska," and pub- 
lished in the December number of the American Geologist, 
1902. The following species and varieties were then described 
as new: 

Fistulipora carbonaria-nebrascensis 

Cyclotrypa (?) barberi Ulrich 

Meekopora prosseri Ulrich 

Batostomella leia 

Stenopora heteropora 

Stenopora distans 

Stenopora (?) polyspinosa (Provisional) 

Fenestella cyclofenestrata 

Fenestella spinulosa 

Fenestella parvipora 

Fenestella gracilis 

Fenestella polyporoides 

Fenestella conradi-compactilis 

Fenestella subrudis 
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Fenestella binodata 
Polypora bassleri 
Polypora ulrichi 
Polypora reniota 
j TJiamniscus pinnatus 

; Thamniscus palmatiis (Provisional) 

I Cystodictya anisopora 

I Cystodictya lopliodes 

I E. 0. Ulricli furnished the descriptions and drawings for 

I Cyclotrypa (?) barberi, and Meekopora ])rosseri. 

In a later number (January 1903) of the Aniei'ican (leolog- 
ist the different forms and conditions of growth of llliombopora- 
lepidodendroides Meek were described by the writer. 

The fourth and last i-epoi-t was given by Professor Erwin H. 
Barbour in Vol. I of the Nebraska (Jeological Survey, 1903. In 
that volume the species described in this paper were listed. 
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DESCRIPTIONS 

SuBORDKR CYCLOSTOMATA Biidt 

*'Zoec'ia simple, tubular; walls thin, minutely porous; aper- 
tures plain, inopereulate, commonly raised; interspaces with or 
without strenu^thenintj^ tissue; marsupia and appendicular organs 
wanting; ooecium a large modified cell or an inflation of tlie 
zoarial surface." ]{e])resented in the state by a single family, 
Fistuliporidae Ulrich. 

Fistuliporidae UlrUh 

'*Zoarium massive, lamellate or ramose, showing on the sur- 
face at irregular intervals maculae or uionticules composed of 
clusters of vesicles and of zooecia slightly larger than the aver- 
age; lunarium generally well developed, sometimes wanting; 
zooecial tubes cylindrical or somewhat comjn-essed, thin-walled, 
with diaphragms; walls minutely porous; apertures usually 
direct, closed at times by perforated covers; vesicular tissue 
occupies the interzooecial space." 

The family is cjuite well represented in Nebraska by three 
genera: Fistulipora McCoy, Cycdotrypa Ulrich, and Aleekopora 
Ulrich. 

Fistulipora McCoy 

1850. Fistulipora McCoy, Ann. Mag. Nat. Hist., Ser. 2, III, 
p. 131. 

For a complete bibliography, see Nickles and Bassler, Bull. 
173, U. S. G. S., p. 266, 1900. 

*'Zoarium massive, lamellate, ramose, parasitic or free; under 
surface with a wrinkled epitheca; zooecia cylindrical or some- 
what compressed, direct or almost so, thin-walled until near the 
surface, and provided usually with a few diaphragms, and 
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encircled by one or more series of vesicles; apertures subradi- 
ally arranged about the maculae, ovoid, subtriangular or pyri- 
form, the hinarium more or less strongly develo|)ed; surface 
between apertures smooth or granular." Two species and one 
variety have been found in tlie state, viz., F. nodulifera Meek, 
F. carbonaria Ulricli, and F. carbonaria-nebrascensis Condra. 
No other species have thus far been reported from the Coal 
Measures of America. 

Genotype: Fistidipora minor McCoy=Calamopora incrustans 
Phillips. Range, Silurian-(yoal Measures. 

Fistulipora nodulifera Meek 
PL. I, Figs. 1-5. 

1872. Fistulipora nodulifera Meek, Pal. Eastern Nebr., p. 143, 

pi. V, 5a-d. 
1894. Fistulipora nodulifera, Keyes, Missouri (leol. Surv., 

V, pi. XXXIV, fig. :\ 
1890. Fistulipora nodulifera. Smith, I^roc. Amer. Phil. Soc, 

XXXV, p. 280. 

1900. Fistulipora nodulifera Meek, Nickles and Hassler, Bull. 
173, l\ S. (;. S., p. 272. 

1901. Fistulipora nodulifera, Rogers, Ivans. Uni. Quar., IX, 
No. 4, PI). 2;)(), 2^^, etc. 

1903. Fistulipora nodulifera Meek, Barbour, Nebr. Cleol. Surv., 
1, p. 127. 
Zoarium usually found incrusting pieces of limestone, crinoid 
stems (PI. I, Fig. 1), and other fossils often assuming false 
forms; by incrusting li. lepidodendroides Meek (PI. I, Fig. 2.) 
it appears ramose. The incrusted specimen may be entirely 
concealed; in such cases, sections reveal the condition. The 
zoarium varies from a few millimeters to several centimeters in 
width; the thickness depends on the nund^er of superimposed 
layers of zooecia. Surface with nodes or smooth, without true 
spines; nodes usually jnvsent and irregularly disposed. Zooe- 
cial apertures subcircular, 0.25 to 0.3 mm. in diameter, (much 
smaller in specimens at Tablerock and referred to the species) 
average about their own diameter a[)art, closer or farther apart 
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depending an the number of interstitial cells, larger on the 
nodes, directed obliquely away from axis of a node. Peristome 
in unworn specimens lifted into a prominent lip which usu- 
ally extends about one-half way around the aperture. In some 
specimens the lip or lunarium is pointed and spine-like. Zooe- 
cia (autocells) short, prostrate at their inception, ascend with a 
slight obliquity to the surface; walls often incomplete, being 
formed on one side by interstitial cells; zooecial tubes circular 
in section, increase gradually in size at first, then continue with 
about the same diameter to the apertures. Diaphragms gener- 
ally wanting. V^esicular tissue composed of many small vesi- 
cles slightly wider than deep; vesicles thin-walled, irregularly 
arranged about the zooecia, in one to three or more series 
between the latter. 

This species may be confused with F. carbonaria Ulrich, and 
F. carbonaria-nebrascensis Condra, but is quite readily 
distinguished from each by the usual absence of tabulae and 
the presence of smaller and more numerous interstitial vesicles. 
The following from Meek, the author of the species, shows that 
Professor Geinitz may have confused the species with Steno|X)ra 
columnaris (Schlotheim). *'I can scarcely doubt that this is 
one of the sjDecimens referred to Stenopora columnaris by Pro- 
fessor Cieinitz, as it is common in the same localities from 
which he cites that species, some of the forms of which it 
nearly resembles in general appearance as well as in mode of 
growth." Meek regarded F. nodulifera as a member of the 
polypi. 

Occurrence — '* Various localities in the Coal Measures of 
Nebraska, Iowa, Illinois, and other western states." Common 
at Southbend, Cedarcreek, Louisville, Dawson, Tablerock, 
Bennett, Roca, Weeping Water, Nehawka, Richfield, La Platte, 
Kockbluff, and Plattsmouth, Nebraska, being one of the well 
represented and widely distributed fossils of the state. 
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Fistulipora carbonaria Ulrich 
PL. I, Figs. 6-10. 

1884. Fistulipora carbonaria Ulrich, Jour. Cincinnati Soc. 

Nat. Hist., VII, p. 45, pi. Ill, 1, la. 
1894. Fistulipora carbonaria, Keves, Missouri (leol. Surv., 

V, p. 16. 

1900. Fistulipora carbonaria Ulrich, Nickles and Bassler, Bull. 
173, U. S. G. S., p. 267. 

1901. Fistulipora, Sardeson, Jour. Geol., IX, No. 1, p. 14. 
1903. Fistulipora carl)onaria Ulrich, Barbour, Nebr. (Jeol. 

Surv., I, p. 127. 

Zoariuni laniniar, discoid or massive, varying: in thickness 
from a few millimeters to several centinietors; some nodular 
forms collected at Nehawka, and Louisville are two toeip^ht cm. 
in diameter. Professor Erwin H. Barbour secured a specimen at 
Southl)end, 1890, that is over an inch in diameter, subcircular 
in section, slightly compressed, and extends in a serpentine man- 
ner for al)0ut six inches. The nodular forms usually constrict 
from the base and a^ain expand. Surface with low nuiculae, 
smooth; ai)ertures subcircular to elli|)tical, about 0.35 nnn. in 
diameter, less than their own diameter apart; peristome thin, some- 
times elevated for about half the distance around the a|)erture. In 
sections, zooecia appear subovate, thin-walled, often contiguous 
at limited points, about erpial in diameter throunrjiont; anterior 
wall less regular than the posterior. Tabulae thin, pass directly 
or indirectly across the tube, about a tube's diameter apart. 
Interstitial vesicles irregular in form, vary in size, diameter one- 
fourth to three-fourths that of the zooecia (autocells); except in 
the maculae, they occur in single series between the zooecia. 
In some specimens the vesicles have quite a regular arrange- 
ment, forming series parallel with the zooecia. 

The species is ((uite readily <listinguished from F. nodulifera 
Meek by the larger apertures, fewer and larger vesicles, and the 
presence of diaphragms (tabulae). It is yet more closely 
related to F. minor McCoy, but differs in having one instead of 
two series of vesicles surrounding each zooecium; the latter 
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species does not have maculae and has not been reported from 
the Coal Measures. 

Well preserved specimens show very little infiltrated matter 
in the A^esicles and are easily sectioned. Specimens of this 
species present the external appearance of some corals. 

Occurrence — Coal Measures: Kansas City, Missouri; Manhat- 
tan, Kansas; Nehawka, between Weeping Water and Nehawka, 
Weeping Water, Louisville, Cedarcreek, Southbend, Richfield, 
Tablcrock, and Plattsmouth, Nebraska. It is one of the most 
common fossils in the quarry northeast of Nehawka, where 
many specimens were collected. 

Fistulipora carbonaria-nebrascensis Condra 
PL. II, Figs. 1, 2. 

1902. Fistulipora carbonaria-nebrascensis Condra, Amer. Geol., 
XXX, No. 6, pp. 337, 338,pl. XVIII, 1, 2. 

1903. Fistulipora carbonaria-nehrascensis Condra, Barbour, 
Nebr. Geol. Surv., I, p. 127. 

Zoarium large, massive; form irregular. A specimen col- 
lected at Louisville is 15 by 11 by 4.5 cm. in size, being the 
largest specimen of the genus yet found in the state. The sur- 
face is I'cndered irregular by large mastoid-like projections and 
by elevated maculae which are not very different from monti- 
cules, ^laculae 5 mm. apart, Avith fair elevation, surrounded 
by apertures slightly larger than the average. Zooecia aver- 
age 0.28 mm. in diameter, being smaller than in typical speci- 
mens of the species. The lunarium is more prominent. The 
tabulae are farther apart, while the interstitial vesicles vary 
more in size. This well marked A^ariety can be distinguished 
by the clearly defined lunaria and relatively small zooecia. By 
some authors it would be classed as a coral. Type specimen 
No. 5-11-10-00 in the Morrill Collection in the museum of the 
University of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Louisville, Nebraska. 
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Oyclotrypa Ulrich 

1890. Nov. Gen. (?), Ulrich, Geol. Surv. III., VIII, p. 382. 
1896. Cyclotrypa Ulrich, Zittel's Text-book Paleontology 

(Eng. Ed.), p. 269. 
1900. Cyclotrypa Ulrich, Nickles and Bassler, Bull. 173, U. S. 

G. S., p. 25. 
The genus closel}' resembles Fistulipora, but the lunariuni is 
obsolete and the zooecial tubes are circular in section. Geno- 
type: Fistulipora connnunis Ulrich. Range, Devonian — Coal 
Measures (?). Represented in Nebraska by a single species, 
Cyclotrypa (?) l)arberi Ulrich, which may prove to be a member 
of the genus Fistulipora. This is the only species of the genus 
known by the writer to occur in the Coal Measures, and it 
shoukl not be overlooked that its generic position is held in 
doubt. According to Nickles and Bassler, species now referred 
eUe where may, in time, be ])laced here. 

Cyclotrypa (?) barber i IJlrich 
PL. II, Figs. 3-9. 

1902. Cyclotrypa(?) barberi Ulrich, Condra, Amer. Geol., XXX., 

No. 6, l)p. 3,S8, 339, pi. XVII, 3-8. 
1903: Cyclotrypa (?) barheri Ulrich, Barbour, Nobr. Geol. 

Surv., I, p. 127. 
The following descrijjtion, published in the American Geolo- 
gist, Dec, 1902, was furnished the writer by E. O. llrich, 
the author of the species. 

*^Zoarium ramose dividing at rather long intervals; branches 
subcylindrical, commonly from seven to twelve mm. in diameter, 
but reaching 20 mm. in Texas specimens referred to the species. 
Maculae rather small, five or six mm. apart; zo ccial a|)ertnres 
subcircular, nearly direct, separated by intei*spaces averaging a 
little less in Avidtli than their diameters, arranged in moderately 
regidar roAvs, nine or ten in 5 mm.; [)eristomes ring-like carry- 
ing, on the side opposite the lunarium, which is distinguished 
only by its slightly greater elevation and comparative smooth- 
ness, seven to ten small perforated i)ustules. Similar pustules 



DESCRIPTIONS 35 

are scattered among tlie much smaller gramiles covering the 
depressed interspaces. Here and there, especially in the 
maculae, a small pore of uncertain functions may be observed. 
Internal structure as shown in the accompanying illustrations. 
Named in honor of Manly D. Barber, of DeKalb, Illinois, from 
whom the first specimens seen of this avcU marked and Avidely 
distributed species Avere received. 

The generic position of C. (?) barberi is uncertain, and Ave may 
add, so is that of a large ])roporti()n of the Fistuli])oridae. The 
family recpiires thorough revision, and until that is attempted it 
would be, to say the least, unwise to create generic groui)s." 

Type specimens in the collection of E. 0. Ulrich (who not 
only gave the name, but has placed specimens in the National 
Museum under the above name), and No. 5-18-7-09 in the Mor- 
rill Collection in the museum of the University of Nebraska, 
Lincoln, Nebraska. The species is associated wnth Fistuliporae 
but is usually distinguished l)y the ramose growth. 

Occurrence — Coal Measures: De Kalb, Illinois; Bartlesville, 
Indian Territory; Kansas City, Missouri; Pomeroy, Kansas; 
Texas; Louisville, Weeping Water, Neluuvka, Cedarcroek, 
Southbend, LaPlatte, Tablerock, Roca, Bennett, and Platts- 
mouth, Nebraska. It is plentifully represented in the exposures 
across the Platte River from Louisville. 

Meekopora Ulrich 

1889. Meekopora Ulrich, Miller, N. Amer. (leol. l\d., p. :U2. 

1890. Meekopora Ulrich. (ieol. Surv. 111., Vlll, pp. 383, 482, 
483. 

189G. Meekopora Ulrich, Zittel's Text-book Paleontology (Eng. 

Ya\.\ p. 270. 
1897. ^leekopora, Simpson, 14th Ann. Rep., St. (!eol.. New 

York, for the year 1894, p. 538. 
1900. Meekoj)o a, Nickles and Bassler, Bull. 173, U. S. G. S., 

pp. 2(3, 311. 
"Zoarium bifoliate, sometimes branching; the mesotheca thin 
and flexuous; zooecia tubular, proceeding in a gentle curve from 
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the mesotheca, and opening soniewliat obliquely upon the sur- 
face, and provided witli numerous, often recurved, diaphragms; 
apertures oblique, all pointing distally; lunarium, when pres- 
ent, not very prominent; rather large ovicells developed, show- 
ing at tlie surface as a convex space w^ith a small apical open- 
ing." 

Genotype: Meekopora eximia IJlrich. Range, Silurian-Coal 
Measures. Represented in the state by a large number of speci- 
mens, all of Avhicli have been referred to ^I. prosseri Ulrich, the 
only species of the genus yet reported from the- Coal Measures 
of America. 

Meekopora prosseri Ulrich 

PL. Ill, Figs. 1-7. 

1902. Meekopora prosseri Ulrictli, tJondra, Amer. CJeol., XXX, 

No. (!, p. :]:v.), pi. xvui, i), pi. xix, i-o. 

1903. Meekopora [)rosseri KIricli, Harbour, Nebr. (ieol. Surv., 

I, p. j-;7. 

*'Zoarium bifoliate, forming |)almat(* fronds or frequently 
dividing brauches eight to forty mm. wide, one to two mm. 
thick; edges of l)rau('lies n()ni)()i-if(M-()us, subacute; /(xxM-ia 0|)en- 
ing on both faces of fronds, comparatively small, ovate, very 
slightly oblicpie, directed distally, se])arated ))v inters|)aces as 
wide or widcM* than their hjnger diameter, arranged in rather 
regular intei-se(;ti ng series, about eleven in live nun.; pcM'istome 
thick, highest on the lowei* or lunai'ial side; intci'spaces, like 
the maculae, which are rather large and occur at intervals of 
four or live mm., concave and covered by minute granules. 

This fine sj)eci(^s is related to ^f. clausa IJli'ich, a character- 
istic fossil of the Chester group, but is rt^adily distiuguishcMl by 
its wider fronds, smaller zooecial apeitures, and thicker inter- 
spaces. 

The types of the s[)ecies wen^ coUccIcmI some years ago by 
Professor Charles S. Grosser ((.)hi() State University) and sid)- 
mitted to the author for determination and description." 

The al)ove description was written by K. ( ). rii-ich, the 
author of the species, and published by the writer in the Ameri- 
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can (leologist, Vol. XXX, No. 6, p. 339, 1902. Tlie following 
notes were then added to the description. 

**Zoaria usually fragmentary, rarely over ten cm. high, gen- 
erally four or (ive cm., one to three mm. thick, apertures 0.1-6 
by 0.2 mm. across, eleven to thirteen in five mm. Diaphragms 
few, Avanting in some tubes; vesicles numerous, arranged more 
or less in series, not very different in size in different parts of 
the zoarium, sometimes (juite filled by a deposit near the sur- 
face. There are two forms of growth, one with narrow, and the 
other with wide branches." A thin form has less wide inter- 
spaces. 

Occurrence — "Coal Measures: near (Jrenola, Elk county, 
Kansas" (l^lrich); Dawson, Tablerock, Bennett, and Roca, 
Nebraska. Quite plentifully represented at these places, espe- 
cially at Dawson in the railroad cuts about one-half mile west 
of the B. & if. station. Professor Erwin H. Barbour secured 
the first specimens collected in the state at Hoca, in 189G. Type 
specimens in the collection of E. O. Ulrich, and Nos. 18-10-00 
and 15-12-7-01 in the Morrill Collection in the museum of the 
University of Nelu'aska, Lincoln, Nebraska. 

8rHoin)i':it TliKPOSTOM.VTA rinck 

*'Z()oecia pi'ismatic or cylindric-al, coherent tubes clearly sep- 
arable into two regions, an axial or immature in which the 
diaphragms are remote and the walls thin and prismatic, and 
the thickened pei-ipheral or matnre, in which the Avails are 
thickened and otherwis:^ changed, diaphragms are more abund- 
ant, and accessory features, such as mes()])ores and acantho- 
pores, are often developed; zooecial covers, with a small cen- 
tral orifice, present at times, thongli |)n)bably not developed in 
all the families; m :)nticules or nmcidae a characteristic feature 
of the surface." 

K<^presented in Nebraska by one family, Batostomellidae 
Ulrich. 
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Batostomellidae Ulrivh 

"Zoarium usually ramose; zooecia with thick Avails in the 
mature region, appearing here to be fused; diaphragms in the 
peripheral region often centrally perforated; acantho])ores and 
mesopores usually present, the latter small and sometimes monil- 
iform in shape." 

Represented in Nebraska by two genera: Batostomella 
Ulrich, and Stenopora Lonsdale. 

Batostomella Vlrich 

1882. Batostomella (in part) (Tlrich, Jour. Cin. Soo. Nat. Hist., 

V, pp. 141, 154. 
1886. Geinitzella, Waagen and Wentzel, Pal. Indica, Ser. XIII, 

pp. 875, 880. 

1889. Batostomella, Miller, N. Amer. (leol. Pal., \x 204. 

1890. Batostomella (in part) ITlrich, C^eol. Survey, 111., VIII, 
pp. 375, 432. 

1805. Batostomella, Wliidborne, Devon. Fauna England (Pal. 

Soc. Publ.), II, pt. 4, ]). 187. 
1896. Batostomella Ulrich, Zittel's Text-book Pal. (Eng. 

Ed.), p. 105. 
1893. Gsinitzella Ulricli, Zitti^l's Text-book Pal. (Eug. Ed.), 

p. 105. 
1000. Batostomella, Ni(;kles and Bassler, Bull. 173, (J. S. ii. 

S., p. 32. 
Zoarium ramose; hrauclios slender; zooeeia with few 
diaphragms; apertures small, circular to oval; intei*spaces 
roumled or canaliculate, spinulose; acanthopores small, usually 
numerous; mesopores small, with sul)circular o])enings. 

Genotype: l^atostomella s])inul()sa Tlrich. Range, Silurian- 
Coal Measures, llepresented in the state by a single species, 
Batostomella leia Condra, and prohahly by a Few specimens Avith 
doubtful affinities, which may yt^t be referrrd to the genus. So 
far as the writer knows, this is the first rei)orted occurrence of 
the ii:enus above the Chester. 
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Batostoniella leia Condra 
PL. Ill, Figs. 8-14; Pl. IV, Figs. 1, 2. 

1902. Batostoniella leia Condra, Amer. Geol., XXX, No. 6, pp. 
339, 340, pl. XIX, 7-10. 

1903. IJatostoniella leia Condra, Barbour, Nebr. (leol. Surv., T, 
p. 127, pl. II, 8. 

Zoaria consist of slender irregularly branching stems, sup- 
ported by basal expansions. Branches circular in section, 2 to 
5 mm. in diameter; surface minutely papillose, smooth when 
worn. Cell apertures subcircular inform, small, quite the same 
in size, 0.14 to 0. 16 mm. across, twelve to fifteen in 5 mm., usu- 
ally not arranged in regular series. Interspaces with miiuite 
spines or smooth, about as wide or wider than the zooecial aper- 
tures; less wide in young specimens; thickened intei-spaces or 
small areas about 2 mm. apart may occur on the surface of 
the zoarium. 

Zooecia long, vertical in the primitive portion, bend shiwly to 
the surface; walls thin, polygonal to subcircidar in section in 
the axial region, thickened near the apertures. Tubes long and 
large in the immature regions, but somewhat contracted in the 
cortical portions; in sonic specimens they extend through the 
zoarian in a manner that suggests relations to the genus Uhab- 
domeson. (See pl. IV, fig 1.) 

Acanthopores short, quite numerous, small and large; irreg- 
ularly disposed in the zooecial walls; large acanthoj)ores, occur- 
ring at some cell angles, few in number, 0.6 mm. in diameter; 
small acanthopores 0.02 to 0.04 mms. in diameter. Tabulae 
scarce, absent in most zooecia. Mesopores few, small, irregular 
in form. 

On account of the even cylindrical surface, small apertures, 
wide interspaces, and thin mature regions, this species is quite 
readily distinguished from the associated species, II. lepidoden- 
droides Meek, and S. polyspinosa (Prov.). The interspacial 
areas Avhen present Avill also serve in its identification. Jt is 
clearly distinct from all described species of Batostoniella, but, 
on account of the presence of a few large acanthopores, may 
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be confused with R. lepidodendroides Meek. Other characters 
enumerated will amply serve for distinction. The axial part of 
each branch weatliers rapidly, giving a liollow appearance to 
the ends, thus imitating the central tube found in the genus 
Rhabdomeson Young and Young. 

Few specimens liave been collected. One was sent to 
E. 0. Ulrich, who pronounced it new and a member of the 
genus Batostomella. The name is suggested by the even sur- 
face, which appears smooth in sj)eciniens slightly worn. Type 
specimens No. 15-18-3-99 in the Morrill collection in the museum 
of the Univei-sity of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Southbend, and Bennett, 
Nebraska. 

Stenopora Lofisdale 

1841. Sten()[)ora Ijonsdale, Darwin's Volcanic Islands, Ap- 
pendix p. 1()1. 

For a complete bib]i()graj)liy, see Nickles and Bassler, Bull. 
173, U. S. (J. S., pp. 408, 409, 1900. 

"Zoarium ramose, sublobate, massy, laminar or parasitic; sur- 
face smooth or with monticules; Avails of zooecia thickened 
])eriodically in tlu* mature region; dia[)liragms sometimes very 
few, but in most American s[)ecies abundant in the mature 
regions and j)errorat(Ml ccmt rally; mesopores never very numer- 
ous, irn^gularly distril)ut(Ml; large acanthopores at the junction 
angles. 

(lenotype: Stenopora tasmaniensis L()nsdal(\ Range: Mis- 
sissip[)ian--C\)al Measures. Wcpn^sented in the (.\)al Pleasures 
of America by niiu^ s|)ecies, one provisional I'oi-m, and two varie- 
ties, ol" which the following hav(^ been found in Nel)raska: S. 
spinulosa Rogers, S. tulxM-eulata (I?i*out), S. li(4eropora Condra, 
S. distans (M)n(lra, S. earbonaria (Worthen), S. earl)onaria-con- 
ferta I'lrich, and S. polysj)inosa (Rrov.) (\)n(lra. The distribu- 
tion of the genus, both horizontal and vertical, is limited in 
extent. 
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Stenopora spinulosa Rogers 
PL. IV, Figs. 3-5. 

1900. Stenopora spinulosa Rogers, Kans. Univ. Qiiar., IX., No. 

1, pp. 1, 2. pi. IV, 5. 
1903. Stenopora spinulosa Rogers, Barbour, Nebr. Geol. Surv., 
I, p. 128. 

Zoariuni thin, spreading over bracliiopods, one to two cm. 
across, consisting of a single layer of zooecia, rarely superim- 
posed; surface montiferous; monticules two ami one-lialf mm. 
apart from a[)ex to apex. Cylindrical stems two mm. in diame- 
ter and quite closely resembling Rliombopora lepidodendroides 
Meek, sometimes arise from the surface. Under surface of zoar- 
iuni provided with an epitheca. Apertures sul)circular to polyg- 
onal, not in definitely arranged lines, 0.2 to 0.25 nun. across, 
fifteen or sixteen in five mm., slightly larger on the monticules 
where they are 0.20 to 0.28 mm. in diameter. Interspaces' aver- 
age 0.07 mm. in width. Zooecia short, about one mm. h)ng, 
expand rapidly from their inception, at first procnuibent, and 
then with an abrupt bend, pass directly to the surface; walls 
about equal in thickness throughout their length, containing 
many small closely placed acanthopores; large acantliopores 
also fairly numerous, occurring at the so-called cell angles and 
irregularly placed along the Avails between the angles; they 
may project from the surface of the zoarium as spines. Meso- 
pores small, few in number, subcircular in section. Dia- 
phragms usually absent. 

Rogers did not study the internal characters of this species, 
yet his conclusions were correct, to be based, as they were, on 
the surface characters. "This species is very similar to S. 
ohioensis Foerste. The acanthopores are more numerous and 
there is a greater contrast between the large and small acan- 
thopores. There are six instead of ten apertures in a space of 
two mm." The writer is of the opinion that the species named 
are quite dissimilar. In addition to the differences enum- 
erated, it should be noted that the zooecial walls in this species 
are not moniliform, but are distinctly so in that species. Speci- 
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mens collected in tliis state and tliouglit to be identical with 
typical specimens are not very distinct from tlie incrusting 
form and basal portions of Rliombopora lepidodendroides Meek 
identified by the Avriter. The main difference is found in the 
number and disposition of the large acanthopores. 

Occurrence — Coal Measures: Malvern, Osage county, Kan- 
sas; Southbend, Louisville, and La Platte, Nebraska. Only a 
few specimens have been secured in this state. 

Stenopora tuberculata (Prout) 
PL. IV. Fig. 6. 

1859. Flustra tuberculata Prout, Trans. St. Louis Acad. Sci., 
1, p. 447, pi. XVII, 3-3f. 

1860. Cyclopora polymorpha Prout, Trans. St. Louis Acad. 
Sci., 1, p. 578. 

186(3. Cyclopora polyuiorpha Prout, Geol. Surv. 111., II, p. 

421, pi. XXI, 5-5b. 
1894. Stenopora tuberculata, Keyes, Missouri (icol. Surv., 

V, p. 15. 
1900. Stenopora tuberculata (Prout), Nickles and Bassler, Bull. 

173, U. S. Ci. S., p. 411. 
1903. Steno[)ora tuberculata (Prout), Barbour, Nebr. Geol. 
Surv., 1, p. 128. 

Nebraska s|)ecimeus represent a variety with the following 
characters: Cell apertures rhomboidal, rarely subcircular, 
arranged in quite dellnite series or lines, 0.21 to 0.25 mm. in 
diameter, fifteen occurring in five nun. Interspaces 0.05 to 
0.07 mm. wide. Large acanthopores extend from the angles of 
the cells as prominent spines. 

The apertures have a more linear arrangement; walls are 
thicker, and the acanthopores more prominent than in typical 
specimens of the species. This variety is quite closely related 
to S. cestriensis IHrich. 

Occurrence — Warsaw group: Bennett's station, Missouri 
l^Prout). St. Louis group: Several localities. Chester group: 
Pope county (Prout) and Chester, Illinois; (frayson Springs 
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and Sloan's Valley, Kentncky. Coal Measures: Soutlibend, 
Nebraska, by a single well preserved specimen. 

Stenopora beteropora Condm 
PL. IV, Figs. 7, 8. 

1902. Stenopora lieteropora Condra, Amer. Geol., XXX, No. 6, 
pp. 340, 341, pi. XX, 1, 2. 

1903. Stenopora lieteropora Condra, Barbonr, Nebr. Geol. 
Snrv., I, p. 128. 

Zoariuni massive or inerusting; surface with chistei*s of ele- 
vated apertures larger than the average; clnsters 1.5 mm. across, 
four or five nun. apart. Apertures polygonal or rhomboidal, 
more or less in series about the clusters, 0.24 to 0.4 mm. across, 
average 0.26 to 0.3 mm., fourteen or fifteen in five nmi. Inter- 
spaces thin, 0.05 to 0.00 nnn. wide. Zooecia about three mm. 
long; at first horizontal, and then with a quick curve, they pass 
direct to the surface; tubes polygonal, average diameter 0.27 
mm., walls thin, nsually not more than 0.02 mm. thick; near 
the sui-face they in(*rease in thickness eqnal to that of the inter- 
spaces. Diaphragms thin, five to eight in each tube, ahout 0.26 
mm. apart in the straight poi'tion of each tube. Acanthopores 
few, of medium size, located at the cell angles. The line of 
division between adjacent zooecia is quite plain. The writer 
knows of no sjiecies of the genus more closely related to the 
genus Anisotry|:)a. 

The nearest related species is S. rudis Ulrich from which this 
differs mainly in zoarial form. The zoarium of that species con- 
sists of hollow, irregular branches, while this is incrnsting 
or massive. The walls, in section, resend)le those of S. ces- 
triensis Lllrich, but show smaller acanthopores and plainer divis- 
ional lines between the adjacent zooecia. The main points of 
specific importance are to be found in the A^arying sizes of the 
zooecial apertures and in the form of the zoarium. Type speci- 
men No. 21-3-00 in the Morrill Collection in the museum of the 
University of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Soutlibend, Nebraska. 
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Stenopora distans Ccnidra 
PL. V, Figs. 6-9. 

1902. Stenopora distans Condra, Ainer. (Jeol., XXX, No. 6, p. 
341, pi. XX, :V5. 

1903. Stenopora distans Condra, Barbour. Xehr. (Jeol. Surv., 
I, p. 128. 

Zoarinm an expand(Ml crust, consistinii: of a sinp^le layer of 
zooecia, supported by a wriukle^d epitlieca; thickness 2 to 3 nnn.; 
width variable, avera^f* about 3 cm.; surface s|)inulose when not 
worn, with low nionticuU^s or smooth. A|)ertures snbcircular, 
not in regular lines, une(]ual in size, averaginnrO.25 nnn. in diam- 
eter, fifteen or sixteen in f) nnn. lntei*s|)aces thick, with rounded 
surface, unequal in width, sonu^tinu^s (). hi mm. or more wide. 
Zooecia 2 to 3 nun. long, (juite straight thi-oughout the entire 
length; walls quite thick throughout the l(Migth of each tube, 
not plainly moniliform; zooecial tubes snbcircular in section, of 
une([ual diameters, varying from 0.1 (5 to 0.28 nnn. Large 
acanthoj)ores occurring at sonn* of the cell angles are 0.1 to 0.12 
mm. in diameter, regular in form, circular in sex-tion, and 
slightly more than half as numerous as the zooecia; small and 
less regular acantho|)ores, 0.03 to 0.0;") mm. in diameter, occur in 
the walls between th(» huge acantho[)ores; the nund)er varies 
from about 10 to IT) surrounding each zooecium. l)ia|)hragms 
thin, three to seven in each tube, irregularly dis])osed. ^leso- 
pores small, irregular in section, one-third to one-half as numer- 
ous as the zooecia. 

Toa limited extent, this specie^sresend)les S. spinulosa Rogers, 
in having similar though larger and less numerous large acan- 
thopores which are not disposed as they are in that species. 
Related to S. signata Tlrich, but differs mainly in form. The 
wide inters|)aces and the varying sizes of the zooecia serve as the 
main specific charactei-s. The dia|)hragms are also of use in 
separating it from related species. Recently an irregular 
ramose f(n*m was found at vSouthbend. It is about the size of 
the old growth of R. lepidodendi-oides, but can be distinguished 
by the number of diaphragms and other characters observed in 
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the incrusting form. Type specimen No. 11-10-00 in the Mor- 
rill Collection in the museum of the Univei-sity of Nebraska, 
Lincoln, Nebraska. 

Occurrence — Coal Measures: Louisville, Southbend, and 
La Platte, Nebraska. 

Stenopora carbonaria ( Wat-then) 
PL. IV, Figs. 9-13. 

1875. Chaetetes (?) ('arbonaria Worthen, (Jeol. Surv. 111., VI, 

p. 526, pi. XXXII. 5. 
1887. Stenopora carbonaria, Foerste, Bull. Sci. Lab., Denison 

Univ., ir, p. 85; ibid.. Ill, 1888, pi. VIII, 13a-c. 
1890. 8teno]X)ra carbonaria, ririch, Geol. Surv. 111., VIII, p. 

445, pi. LXXIII, 8, 8a. 

1900. Steno|)ora carbonaria (Wortlien), Nickles and Bassler, 
Bull. I^ S. (;. S., p. 409. 

1901. Stenopora carbonaria, Rogers, Kans. Tniv. Quar., IX, 
No. 4, pp. 2>59, 240, 245. 

1903. Stenopora carbonaria (Worthen), Barbonr, Nebr. (leol. 
Surv., I, p. 128. 
Worthen was in doubt about the systematic position of this 
species, and placed it under the p()ly|)i; his description was 
mea<i[re. Foei-ste added more definiteness to the (lesci-i[)ti()n and 
placed the species with its pro])er genus. Later, E. (). Ulrich 
gave the following description: '*Zoarium ramose, consisting 
of subcylindrical branches, varying in diameter from 10 to 15 
nun. Surface smooth, not exhibiting grou])s of cells marked 
by differing from the average size. Zooecial apertures ailgular 
and subcircular, with either thick or thin interspaces, about ten 
or eleven in 3 mm. Walls of zooecial tubes moniliform in the 
cortical region, the swellings irregular, often merging into each 
other, at other times separated by a thin interval, twelve to four- 
teen in 2 nun. Thin, centrally perforated diaphragms devel- 
oped in the mature zooecia and about a tube's diameter apart; 
none were observed in the axial region. Mesopores almost 
wanting. Acanthopores large, fairly numerous. The divisional 

4 
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lines between the tliic.kened })ortion of the walls of the zooecia 
is marked by a series of minute dark spots." The above 
description covers typical forms of tlie s|)ecies. Ulrich has also 
added two varieties. 

Few specimens have been collected in Nebraska. Professor 
Erwin H. Barbour sc^nirerl the first at Southbend, 1896. It is 
a cylindrical branch, 8 nnn. in diameter, having subcircular 
apertures 0.25 nun. across, with seventeen occurring in 5 nmi. 

Occurrence — Coal Measures: (.^iseyville, and Peoria, Illinois; 
Licking county, Ohio; Lawrence, Kansas; Southbeiul, and 
Louisville, Nebraska. 

Stenopora carbonaria-conferta riricli 
PL. IV, Figs. U, 15. 

1890. Steno|)ora carbonaria var. conferta Ulrich, (ieol. Surv. 

111., Vlll, p. 446, pi. LXXIII, 9, 9a. 
1900. Steno[)ora carbonaria-conferta Ulrich, Nickles and 

Bassler, Bull. 17:5 U. S. (J. S., p. 409. 
1903. Stenopora carbonaria-conferta l"h*ich, Barbour, Nebr. 
(tcoI. Surv., 1, p. 128. 

*'This variety has the beads of the moniliforni walls more 
closely set, there being in tlie |)eriplieral region ten or (Meven in 
1 nnn. The mouiliforni character of the walls is niore pro- 
nounced in this variety than in any other form of the genus 
known to me, except S. ohioensis Foei'ste." 

As yet, only one good specimen has 1)een found iu the state; 
it was secured at Southbend, by Professor Erwin H. Barbour, 
189G. 

Occurrence — Coal Measures: C^iseyvill(», Illinois; South- 
bend, Nebraska. 

Stenopora (?) polyspiiiosa (Provisional) Comha 
Vi.. V, Fics. l-.j; I'L. VI, Fi(i. 1 

19<>'i. Stenopoi'a ('^) polysj)iii()sa f Provisional) Condra, Amer. 
(ieol., XXX, No. (5, j)p. :;i(), :M1, :V12, pi. XX, O-IO. 
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1903. Stenopora (?) polyspiriosa (Provisional) Condra, Barbour, 
Nebr. Geol. Surv., I, p. 128, pi. V, 7. 

Zoarium recently found in the incrusting form (PI. V, fig. 7), 
usually ramose, consisting of subcylindrical brandies 4 or 
5 mm. in diameter. Bifurcations far apart, with variable 
angles, usually small. Surface smooth excejit for numerous 
small and a few large acanthopores which project on the inter- 
spaces as low, blunt spines; the former give tlie surface a 
papillose appearance. Interspaces thin when perfectly pre- 
served, thickened where worn, average width 0.07 or 0.08 mm. 
Zooecial apertures subcircular to polygonal, generally polygonal, 
not in regular series, 0.25 to 0.30 nun. in diameter, thirteen or 
fourteen in 5 mm. Zooecia rpiite long, vertical in the axial 
region, curving gradually to the cortical portion and then passing 
in nearly straight lines to the surface. Walls in the innnature por- 
tion thin, polygonal, 0.02 mm. thick, thickened, finely laminated 
and not moniliform in the thin, cortical region. vSmall acantho- 
pores O.OJ: to 0.07 mm. in diameter, averaging larger and more 
numerous than in typical R. lepidodendroides Meek. A few 
large acanthopores occur at some cell angles. Zooecial cavities 
about equal in diameter throughout, slightly smalloi- in the cor- 
tical region. Diaphragms few in nundjer, about one for each 
zooecium, usually placed at the inner border of the mature 
region of each tube. Mesopores small, irregular in form, about 
one-fourth as numerous as tlie zooecia. 

The writer is in doubt about the systematic i^osition of this 
])rovisional sjoecies. It may eventually be placed with either of 
tlie genera Rhombopora, Stenopora or Batostomella. When 
some one either cond)ines or establishes the limits of these 
genera, which in some respects are not very dissimilar, it can 
be correctly placed if it ])roves a valid species. Sevei'al speci- 
mens were collected; they may ))e a species of Rhombo- 
])ora related to R. crassa and R. le|)idodendroides. Further, 
they may prove to be a peculiar form of an old growth of 
the latter, lihombopora crassa Ulricli has a thicker cortical 
region, no large acanthopores and the zooecia are not as long 
and a])])ear less vertical in the axial region. There are not 
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enough large acanthopores in the provisional form to place it 
with R. lepidodendroides Meek; also, other characters enum- 
erated make them dissimilar. Steaopora spissa Rogers seems 
to closely resemble the species just named. The apertures are 
not like those of most species of Batostomella, but the walls, 
mesopores, and small acanthopores resemble to a degree the 
same in that genus. Distinguished from B. leia by the larger 
apertures of a different form, and In^ the somewhat thicker 
mature region. The s|)ecimens seem to fit better with Steno- 
pora than with either of the other genera. 

The incnisting form was found at Bennett, Nebraska. Type 
specimen No. 4-18-3-99 in the Morrill Collection in the museum 
of the Univei-sity of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Southbend, La Platte, Ben- 
nett, and Tablerock, Nebraska. 

SiBoiiDKU CUYPTOSTOMATA Vine 

^'Zooecia short, |)yrif()rm to oblong, (piadrate or hexagonal, 
sometimes tubular; orifice anterior, usually circular; tlie upper 
or front side of the zooecium strengthened by a calcareous 
deposit, solid or vesicular in nature, which as it ])roceeds, leaves 
an opening al)()ve the orifice, thus ])roducing a shaft or vestibule, 
which may be crossed by diaphragms or heniise|)ta." Re|)re- 
sented in tlie Coal Measures of the state l)y foui- families: Fen- 
estellidae King, Acanthocladiidae Zittel, Cystodictyonidae 
LUrich, and Rhabdomesontidae Vine. 

Fenestellidae 7^//^ 

''Zoarium a reticulated expansion, cclhdiferous on one side 
only, coniposed of rigid branches, united by regular non-por- 
iferous bars (dissepiments), or branclu^s may bo sinuous and 
anastoniose at regular intei-vals, or may ixMuain free; zooecia 
oblong, (puidrate, or hexagonal in outline, embedded in a cal- 
careous crust which is minutely ])oi-()us, es])ecially on the non- 
cell uliferous side; orifice anterior, semielli])tical, truncated 
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behind; apertures rounded, with peristome and closed at times 
by a centrally perforated closure; a superior hemiseptum gen- 
erally present, an inferior one less frequently." The family is 
well represented in the state by three genera: Fenestella Lons- 
dale, Polypora McCoy, and Tliamniscus King. 

Fenestella Lonsdale 

1839. Fenestella Lonsdale, Murchison's Silurian System, p. 677. 

For a long and complete bibliography, see Nickles and Bass- 
ler, Bull. 173, LT. S. G. S., pp. 244, 245, 1900. 

**Zoarium flabellate or funnel-shaped, celluliferous on the 
inner side; branches generally straight, sometimes flexuous, 
connected at regular intervals by dissepiments; apertures in 
two rows, separated by a plain or tuberculated median keel." 
This is the best represented genus found in the Coal Measures 
of America. Two species, F. cyclofenestrata and F. polypo- 
roides, closely resemble the Polyporae in that three ranges of 
zooecia may occur on the branches below a bifurcation. How- 
ever, the writer believes that such intermediate forms should 
not be placed under the genus Flabelliporina recently proposed 
by Simpson. Fenestella and Polypora are very closely related 
genera, and all of their species may yet be placed under the first 
name. The following Fenestellae occur in the state: F. 
mimica Ulrich, F. limbata Foerste, F. tenax Ulricli (?), F. 
cyclofenestrata Condra, F. spinulosa Condra, F. perelegans 
(Meek), F. conradi Ulrich, F. conradi-compactilis Condra, F. 
parvipora Condra, F. subrudis Condra, F. gracilis Condra, F. 
kansanensis Rogers, F. polyporoides Condra, and F. binodata 
Condra. 

F. mimica and F. limbata, as found here, are very similar; 
they do not seem to represent distinct species. It does not 
seem best to give a new name to the Coal Measure representa- 
tives of these closely related species. Two specimens doubt- 
fully referred to F. missouriensis Rogers were collected. 

Accepted Genotype: F. plebeja McCoy. Range, Ordovician- 
Permian. 
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Fenestella niiuiica Ulrich 
PL. VIII, Fig. 1. 

1890. Fenestella inimica Ulrich, ( Jeol. Surv. 111., VlII, p. 552, 

])1. LI I, 7, 7a. 
1900. Fenestella miinica Ulrieli, Niekles ami Bassler, Bull. 173, 

U. S. (I. S., p. 255. 
1903. Fenestella niiniica Ulrich, Barbour, Nebr. Geol. Surv., 
1, p. 1-^7. 

Zoariuin as shown l)y inconi])lete specimens found in 
Nebraska, a small foliar expansion. 

Branches straight, with few bifurcations, small, varying from 
0.19 to 0.25 nun. in width, with twelve to fourteen, usually twelve 
or thirteen, in 5 mm. ''Carina, a very faint but little projecting 
line, bearing a row of small sj)ines 0.12 mm. apart." Dissepi- 
ments one-third as wide as the branches, de])ressed on the 
obverse, ex|)anded terminally, not much depressed on the 
revei*se face. Fenestrules subfpui<lrangular, strongly concave 
at the sides, 0.35 mm. long by 0.2 mm. wide, about twelve in 5 
mm. Zooecia in two alternating ranges; the arrangement is such 
that one aperture occurs at the end of each disse|)iment with 
another midway between or at the side of the fenestrule. Aper- 
tures rarely more than two to each fcMiestrulc, infrecpiently three, 
about their own diameter apart, large, circular, with rpiite prom- 
inent peristomes, twenty-four to twcMity-live in 5 mm. 

This species is related to F. tenax Ulrich, but has larger 
apertures, and, in ty])ical specimens, n(^ keel. F. si)inulosa 
Condra is coarser and has fe\v(M' /ooccia. F. liud)ata Foerste, 
found in this state, is very closely r<'lat(M|. 

Occurrence — (^)al Measures: S('ville, Illinois; Louisville, 
Bennett, Plattsmouth, and Roca, Nebraska. 

A few other specinuMis frou] Roca and BtMuu^tt are for the 
present plac(Ml here*. Tli(\v have slcMidcr branchi^s, 0.21 mm. in 
(liam(*t(M', with (ifte(Mi in 5 mm. The cariiui is thin, seemingly 
without spines. i)issepiments thin; lenesti'ulcs a little narrower 
than in tyj)ical sp(M'im(Mis of tlu^ spccic^s. TIku'c are about 
twenty-eight /ooecia in 5 nun., with two or three, in each series, 
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to the fenestriile. Tliese specimens, it a])pears, should be classed 
here rather than with F. tenax Uh'ich, yet they represent some of 
tlie cliaracters of eacli species. The apertures resemble the same 
of F. mimica rather tluin F. tenax. 

Fenestella liiubata Fcferste 
PL. VIII, Figs. 2, 3. 

1887. Fenestella limbatus Foerste, Bull. Sci. Lab. Denison 
Univ., II, p. 83, pi. VII, lOa-d. 

1900. Fenestella limbata (Foerste), Nickles and Bassler, Bull. 
173, U. S. G. S., p. 254. 

1901. Fenestella limbata, Rogers, Kans. [Jniv. Quar., IX, No. 
4, ])p. 240, 245. 

1903. Fenestella limbata Foerste, Barbour, Nein*. (leol. Surv., 
I, p. 127. 

Xel)raska specimens referred to this s[)ec*ies, are little more 
than a variety of F. mimica. They do not ty])ically rei:)resent 
tlie species, and may be described as follows: Zoarium, a reti- 
culate expansion of medium size. Branches rigid, cylin- 
drical, 0.23 to 0.25 mm. wide, twelve to fourteen in 5 mm.; 
bifurcations 0.5 to 1 cm. apart, with acute angles; reverse face 
prominently striated, striae more parallel than with F. elevati- 
pora I'lricli. The obverse face has a straight and definite 
carina, not nmch elevated, 0.4 to O.C jum. across, with a row of 
small subcouical spines ])laced about 0.21 mi]i. apart; nodes as 
wide as the keel. 

Dissepiments, on the reverse, straight, cylindrical, and only 
faintly expanded terminally, not quite on a level with and one- 
third to one-half as wide as the branches; on the opi)osite face, 
depressed, about equal in size, and, at times, striated. Fenes- 
trules rectangidar on the reverse, 0.3 to 0.34 rim. long by 0.15 
to 0.18 mm. wide; the form, in Nebraska s|)ecimens, is more 
nearly a rectangle than with either F. tcMiax or F. nnmica; on the 
obverse face they are about twice as long as wide, modified by the 
slightly ex[)anded (lisse])iments and zooecial a])ei*tures, 0.28 to 
0.33 mm. long, and 0.14 to 0.18 Jinn. wide. 
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Zooecia in two regularly alternating ranges, with two and 
sometimes three in eacJi row to the fenestrule. Apertures large, 
about their own diameter apart inchiding the peristome, sub- 
circular or i^yriform, with well-defined and elevated complete 
or incom})lete peristome which may not completely encircle the 
aperture below, project into the fenestrule, 0.07 by 0.09 mm. 
across, O.ll by 0.14 mm. across with the peristome, twenty-three 
to twenty-five in 5 mm. Nebraska specimens seem to be more 
delicate than were those desci'ibed by Foerste. 

Specimens found in Nebraska closely resemble F. tenax 
Ulrich, and F. mimica Ulrich. The reverse face is most 
like F. tenax, but can be distinguished by the less elliptical 
fenestrules. On the obverse fac^e, the a])ertures are larger and 
of a different character; the carina is not so wide. The carina, 
slightly encroaching apertures, and prominent striae, serve to 
separate the species from typical F. mimica Ulrich. F. cyclo- 
fenestrata Condra is ([uite distinct. 

Occurrence — Coal Measures: Flint liidge, Ohio; Bennett, 
Nebraska. 

Fenestella tenax Uinch (?) 
PL. VIII, Fig. 4. 

1888. Fenestella tenax Ulrich, Bull. Denison L'niv., IV, ]). 71. 
1890. Fenestella tenax Ulrich, (ieol. Surv. 111., Vlll, ]). 546, 

pi. LI, 2-2e. 
1894. Fenestella tenax, Koyes, Missouri (leol. Surv., V, p. 24. 
1900. Fenestella tenax Ulrich, Nickles and Bassler, Bull. 173, 

U. S. (J. S., p. 26:5. 
1903. Fenestella tenax Ulrich (?), Barbour, Nebr. (leol. Surv., 

1, p. 127. 
Zoarium a delicate foliar ex])ansiou. "Branches slender, 
bifurcating at distant intervals, from 0.2 to 0.3 mm. (the latter 
just before bifurcating) wide. l)isse|)iments thiji, rounded, one- 
fourth to one-third as large as the branches. Fenestndes long, 
oval, 0.3 long and 0.12 wide, indented ouce on each side when 
perfect. Carina strong, elevated with declining sides, bearing 
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traces of iiiiiiieroiis sniall s[)ines. Zooeciii in two ranges, witli 
pustiilose mouths. Apertures circular, sniaJI, more than their 
own diameter apart, usually situated, one op[)osite the end of 
each dissepiment and one op|H)site the middle of each fenestrule. 
On the reverse, tlie branches show obscure striation and granu- 
lation, the dissepiments are thin, on a phine with the branches 
or a little depressed below them, wider and more rectangular 
than on the obvei-se." 

Specimens from the \Vai*saw beds have fourteen or fifteen 
branches, fourteen and one-half or fifteen fenestrules, and 
twenty-nine or thirty zooecia in 5 mm. Chester group forms 
have about as nrany branches and fenestrules and twenty-seven 
or twenty-eight zooecia in 5 mm; also another variety has 
about twelve fenestrules and twenty-four or twenty-live zooecia 
in 5 mm. Perha])s no s|)ecimen collected in this state is typical. 
These s|)ecimens re|)resent a coai-se variety with the following 
descri[)tion and might be classed as a variety of F. cydofene- 
strata. 

Branches straight or irregidar in extent, quite plainly 
striated on the reverse, with twelve or thirteen in 5 mm.; dis- 
sepiments strong. Carina stonger than in ty])ical specimens, 
bearing few spines. Fenestrules elliptical on the reverse. Zooe- 
cia not regularly |)laced at the ends of dissepiments, with about 
twenty-three or twenty-four in 5 nun. Apertures of medium 
size; peristome sometimes fairly well develo|)ed. 

Occurrence — rndis|)uted specimens occur — *'Wai-saw: War- 
saw and Monroe county, Illinois; CMiester: Cliester and Kas- 
kaskia, Illinois; Sloan's Valley, Kentucky. Waverly: Cuya- 
hoga county, Ohio." 

Nebraska specim-^is — Coal Measures: Ashland, vSouthbend, 
Falls City, Bennett, and Nehawka, Nebraska. 

Feiiestella cycloieiiestrata Condra 
PL. IX, Fios 1-5. 

190-. Fenestella cyclofonestrata Condra, Amer. Geol., XXX, 
No. (), pp. 342, ;3A pi. XXI, 1-3. 
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1903. Fenestella cyclofeiiestrata Coiidra, Barbour, Nebr. Creol. 
Surv., ], p. ^127. 

Zoariuni a reticulate expausiou appareutly of large size; of a 
number of incomplete zoaria (N^Uected, each is over 4 cm. across. 
Branches sti-aight or slightly (lexuoiis, average width 0.25 nmi., 
twelve to fourteen in 5 mm., 0.3;1 mm. wide immediately below 
bifurcations, which are far apart and with very acute angles; 
revei-se face evenly a!i<l slowly rounded, smooth or faintly stri- 
ated; the obverse shows a broad, evenly elevated area 0.07 to 
0.1 mm. across; spines not observed to b(^ ])resent. Frequently 
the area is more elevated and appears as a broad carina. Dissepi- 
ments on the reverse face, as wide as long, over one^half as wide 
as the branches, on a level with the hitt(M-, mnch expanded ter- 
minally; dissepiments not much de|)ressed and strong on the 
obverse; they and the branches slo[)c c^'cnly to the fenestrules. 
Fenestrules on the reverse, circnlar or snbcircular, modilied l)y 
the terminally ex])andiMl dissepiments, average 0.2 nun. long, 
a little longer and U^ss wide on the o|)p()sit(* face, with about 
twelve in o mm. 

Zooecia in two regularly altcM-nating raiig<»s (at times three for 
a short distance below a bifurcation). Tin* two ranges are 
widely sc|)aratcd by th(» broad area. Ap(»rtur(^s, circular or sub- 
circular, usually two, i-andy three in each row to the fenestnile, 
0.08 mm. across, 0.12 mm. across including the peristome, with 
the ])eristome slightly h^ss than th(»ir* own <liameter apart, 
twenty-four in o mm. 

These spccimi^is ar(^ not aj)t to b(» confusiMl with any of the 
(h^scribed s|)eci(^s. The reverse fac(^ n^s(Mid)les, to a degree, that 
of F. conradi IJlrich, but has smaller pi-opoi-tions and no perfo- 
j-ated nodes. The circular to sid)cii-cular fenestrules, wid(» area 
or carina, aixl rather I'obust aj)p(niranc(» scrv(^ to distinguish the 
sp(M*imcns from rt^Iatcd sp(M*i(*s; s»)m(» authors would (dassify 
tluMU with the genus Polypora. The name is suggestetl by the 
circular leu(^strul(^s of \\io rever-^e face. Tvp(^ s|)(M'im(Uis No. 
12-7-01 iu the ATorrill ( 'i)ll(M'li():i iu \\\r muscMimof the I'nivers- 
ity of Nebraska, l/nicoln, Nebraska. 

( )ccurrence -Coal AfcMsurc^s: ncuiiK^tt, N(d)raska. Quite 
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plentifully represented at that locality, being found in a thin 
layer of impure limestone, in the creek bed, about two miles 
below town. 

Fenestella spinulosa Coiidm 
PL. X, Figs. 1-5. 

1902. Fenestella spinulosa Condra, Amer. Geol., XXX, No. C, 
pp. 343, 344; pi. XXT, 4-C. 

1903. Fenestella spinulosa Condra, Barbour, Ne1)r. Geol. Surv., 

I, p. 127; 

Zoarium a large fan-shaped expansion, commonly found 
imperfect, but well preserved. One complete abnormal zoarium, 
resembling Ptilopora in mode of growth, is 4 cm. high by 3 cm. 
wide. The main branches, 0.28 to 0.3 mm. in width, give rise, 
from their sides at very acute angles, to smaller branches 
0.2 to 0.25 mm. wide. Branches of normal zoaria, on the 
reVerse, straight, cylindricjfi, faintly striated or granulose^ 0.2 
to .28 mm. wide, varying with condition of growth and ])lace 
in zoarium, usually more than their own diameter apart, farthest 
apart in the periphery, from eight to ten in 5 mm. Carina quite 
well elevated, bsaring a row of prominent conical si)ines. Spines 
disposed so that one occurs near the end of each disse])iment with 
another between, average 0.25 mm. apart from apex to apex, 
0.07 to 0. 1 mm. in diameter at their bases, much larger and 
obscure the apertures in old growth. 

Dissepiments on the reverse straight, cylindrical, expanded 
very little termirudly, not much de|)ressed, average width one- 
third that of the branches; dei)ressed on the obverse face. 
Fenestrules short-rectangular to rectangular, vary in size, 0.35 
to 0.45 mm. long, 0.25 to 0.35 mm. wide, nine or ten in 5 mm.; 
less regular in form on the obverse and oiily slightly modified 
by zooecial a[)ei'tures. 

Zooecia small, in two alternating i-anges. Aj)ertures subcir- 
cular in form, nearly two diameters a])art, two in each range to 
the fenestrule, nineteen or twenty in 5 mm.; [peristomes faint, 
in some specimens ])ustuliforjn, ])roject little into the fenestrule. 
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There are two forms of pjrowtli. One of wJiich has strong 
branches (about their own diameter a|)art\ stout dissepiments, 
and rectanguhir fenestrules; the othei* form is more lax in 
growth, luiving wider fenestrules, as well as thinner branches 
and dissepiments. Sj^ecimens behmging to the last named fonii 
were at lii-st classified as F. sevillensis IJlrich on account of 
characters of the reverse fac(». As soon as the obvei-se was 
seen, they were correctly [)laced. V. perelegans (Meek), an 
associated species, resend)les F. s])inul()sa in general measure- 
ments, but lias veiy thin, depressed dissepiments on the revei'se; 
the obverse faces are (piite dissimilar. 

The distinguishing characters are the large spines on a defi- 
nite carina, and the snuill zooecia. Ty|)e specimens, No. 10-8-7-00 
and 4-7-4-00 in the Morrill (.'ollecticm in the* museum of the 
University of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Koca, and Dawson, Nebraska. 
This is a connnon fossil in the Wai'iier (juarry one mile north 
of Roca, where it is found in impure limestone. 

Fenestella perelegauH (Meek) 

PL. VIII, Figs. 5, «. 

1872. Fenestella ])erelegans Meek, Pal. Eastern Nebraska, p. 

15/), pi. VII, l\, /id, (i)roposed under F. Shunuirdi Prout.) 
1885. Fenestella perelegans, Waagen and Pichl, Pal. Indica, 

Ser. XlII, p. 777, pi. LXXXVII, l-:i. 
1894. Fenestella shumardi (not of Prout), Keyes, Missouri 

(.Jeol. Surv., V, p. 24, ])\. XXXIV, 2a-b. 
1896. Fenestella shumardi (not of Pi-out), Smith, Proc. Amer. 

Phil. Soc, XXXV, p. 2:57. 

1900. Fenestella perelegans (Meek), Nickles and Bassler, Bull. 
17:5, U. S. (J. S., ]). 258. 

1901. PVnestella perelegans, Rogers, Ivans. (Tniv. Quar., IX, 
No. 4, pp. 2:W, 24:5, 245. 

190:5. FenestcUa pereh^gans (Meek), Barbour, Nel)i'. Cieol. Surv., 
I, p. 127. 
This species was re|)orted by Meek, 1872, under the name of 
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F. sliumardi Prout, but as provisionally ii(»\v for which the name 
F. perelegaus was ]3ropose(l in the event the specimens proved 
not identical with Front's species. Since tlie time of Front and 
Meek, the careful studies of Ulrich, Hall, Foerste, and others, 
have nuide it possible to give more accurate specific determina- 
tions of the fenestelloids than was possibh^ for those earlier and 
careful workei*s. However, this is not a strong species. 

As yet only a few good specimens have been collected by me 
in the state. They show the reverse face and ai-e the basis for 
a part of the following descri|)tion: Zoarium a regular lobar 
exj)ansion of large size, subcircular in form. Branches sti'aight, 
about e(|ual in size, cyHndrical, with longitudinal striae, 
about their own diameter ajoart, spreading very litth^ at 
bifurcations, 0.2.") inm. wide, vrith nine or ten in ') mm. Dis- 
sepiments thin, (M)7 mm. wide, straight, with veiy little ter- 
minal ex])ansion, much depressed. Fencstrules oblong aver- 
aging 0.38 to 0.4 mm. long and O.-o mm. wide, nine or t(Mi in 
5 mm. 

**Porifer()us side with mesial carina, ap|)arently sometinu^s 
bearing minute projecting points, and on each side of the angle, 
about two and sometimes tliree com|)aratively lai-ge |)ores, gen- 
erally arranged so there is one at each end of eacli dissepiment, 
and anothiu* between these, opposite each side of each fenes- 
trule." Worn poi'tions of the zoarium show nineteen large 
zooecia in f) mm. 

Occurreiute — C'oal Measures: X(*braska City, and Roca, 
Nebraska; **Pot(^au Mountain, Indian Territory." (Smith.) 

Fe lies tell a conracli 11 rich 
Fl. VIII, Figs. 7-1(). 

1890. Fenestella conradi Tlrich, Ceol. Surv. of 111., VllI, p. 

.jo:;, |)1. Id I, S, 8a. 
lUOO. Fenestella conradi I'Irich, Nicklesand Hassler, Bull. 1 7:>, 

['. S. (i..S., p. 2V.). 
11)0:2. Fenestella (?) Condra, Anuu'. (leol., Dec., X(\ |)p. ,'>18, 

:Ul), 1)1. XXI, :Wk 
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1903. Feiiestella coiiradi Ulricli, Barbour, Nebr. Geol. Sui-v., 
I, p. 127. 

Zoariiun an inidulating foliar expansion. Complete zoaria 
4 or 5 cm. high. Most specimens collected in Nebraska are 
fragmentary. Branches strong, more or less roughened on both 
faces, straiglit, broa<l on the obverse, 0.35 to 0.4 nmi. wide, 
ten and one-lialt' in 5 mm. Some young forms show branches 
less than 0.3 mm. wide, with ten or eleven in o mm. 

Carina wide, rounded, not very high. The author of the 
species gave the following: "Carina itself not much elevated, 
but the j-ather closely arranged compressed spines which it 
bears are very strong and exceptionally |)r()niinent when perfect.'* 

Dissepiments about as broad as the branches and expanded 
terminally on the reverse. Branches and dissepiments about 
ecjual in size and form, and on a level on the reverse face, where 
botli may sliow shoulder or knoll-like elevaticms. Younger 
specimens have less wide (lisse|)iments. "A small node, perfo- 
rated at its suuuuit, often occu[)ies the center of the branch at a 
point midway between the four adjacent fenestrules." 

Fenestrules on the reverse, subcircuhir in form, vary in size 
with thecoudition of growth, 0.2 to 0.4 mm. across, with eight to 
nine in 5 mm.; snbc^lliptical on the obverse, being 0.3 to 0.35 mm. 
long by O.l'l mui. widc^ 

Zooocia in two not very regularly disposed rangers. Aper- 
tures circular, with two or tlm^e, usually two, in each series to 
the fenestrul(\ and twenty to twiMity-three in 5 nun. Peri- 
stome poorly develo])e(l. 

Occurrence — tV)al Measun^s: lied Oak, Iowa; Southbend, 
Louisville, Plattsmouth, La IMatte, and Nehawka, Nebraska. 

The following variety, pronounced by K. (.). Llrich a variety 
of V. conradi or a closely relatinl species, was published by the 
writer in the Anier. Oeol., 1902, XXX, No. 0, ])\). 348, 349, pL 
XXI r, ligs. 3-5, as FiMiesti^lla Sp. (?) The s|)ecimens are quite 
unlike typical forms of the species, but seem to show no more 
than varietal (characters. (S(m* PI. VI, ligs. 8-10.) 

Zoarium a n^gular rapidly oi* slowly (wpanding nc^t-work. The 
largest specimen, not comph^tj^ is ;>.7.") cm. high by 2.5 cm. 
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wide. Mnuiclies rif^id or flexuous, iniicli the wider on tlie 
obverse t'iic.e, narrowly rounded and thin on the reverse, being 
0.16 to 0.24: mm. wide, witli nine or ten in 5 nmi. Carina quite 
prominent, tliin, varying with the growth, about 0.06 mm. across 
at the to[) where it a[)pears sinuous, bearing a row of flattened 
nodes; nodes 0. 1 mm. long by 0.06 mm. wide at the base, 0.2 
to 0.?) nun. apart from apex to apex. 

Dissepiments on the obvei^se, not constant in cliaracter, al)out 
0.15 mm. wide, depressed, ex[)an(led terminally, modifying the 
fenestrules; on the rev(M*se, slightly smaller, long and without 
much terminal expansion, on a level with and of the same char- 
acter as the branches. 

Fenestrules on the revei-se face, large, elliptical to subquadrate, 
at times hexagonal, about as wide as long, average 0.4 mm. 
wide; decrease in width towards the obverse face, where they 
are usually elliptical, modified by the zooecial apertures, 0.35 
mm. long by 0.-6 nun. or less wide, with nine or nine and one- 
half occurring in 5 nun. 

Zooecia in two alternating ranges, of medium size. Apertures 
circular, two to each fenestrule, one placed at the end of each 
disse[)iment with another between, a little more than their 
diameter a|)art including the not very definite peristome, \)n)- 
ject slightly into the fent^strule, eighteen to twenty in 5 mm. 

The alHnities of these specimens are with F. conradi 
Ulrich and F. c()uradi-c()m[)actilis Condra. They differ fnmi 
the former in having about twenty instead of twenty-three 
zooecia in 5 nnu., two instead of two or three aper- 
tures to the tVuestrulc, and a different character of fenestrule. 
On the nn'crse face, the branches are relatively much suudler 
conipared with the obvcM'se. The thin keel is als!) a distinctive 
feature. They dilf(M' from the latter in mode of growth, char- 
acter of kei^l, and in having a very different reverse face. Found 
at Southbend, and Nc^liawka, Nebraska. The first specimen 
was collocted at SouthlxMid by Professor Frwin II. Harbour, 
18!)6. 
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Fenestella conradi-compactilis Condra 
PL. VIII, Figs. 11, 12. 

1902. Fenestella coiiradi var. (•()mi)aetilis Condra, Anier. C}eol., 

XXX, No. 0, |). :U8, ])1. XXII, 1, 2. 
1!)0?). Fenestella coini^actilis (^jndra, Haibonr, Nebr. (Jeol. 
Surv., I, p. 127. 

Zoarinni a very thick compact foliar expansion supported by a 
stalk and root-like [)rocess(»s. The best spcH-inuMi secured is 4 cm. 
hi<i:h by 2 cm. wide; the root-like supports are 1 to 2 mm. in 
diameter. Branches strai<2:ht or slinrlitly flexuous, unusually 
thick from ol)verse to reverse^ close set, (piite regular in form 
and size, average ().»)5 nun. wide, 0.4 below and ().») nun. imme- 
diately above a bifurcation, with nine or nine and one-half in 5 
mm.; reverse face smooth, without noch^s, slinhtly smaller than 
the obverse, but not tln^ ditteriMicc* notf^d in typical specimens of 
the species; striations show on the stalk and foi-a short distance 
out on the branchc^s, especially wIkmi worn. Median carina of 
the obverse face not very prominent, I'ounded, straight or 
slightly llexuous, with small spines oi- nodes placed in two faint 
rows. 

Fenestrules on tin* revei-s(% circulai', slightly (dliptical in 
young portions of the zoai'ium, ().2o to 0..*)') mm. across at the 
surface, mnch contracted and nearly oblitei-ated (l(»ej)er in the 
frond, (^ight and one-half oi- nine^ in o nnn., a little longer and 
less wide on the opi)osite face. 

Zooecia in two altcM-nating ranges. AjXM'turc^s circular, two 
and never {\\ive to each fen(»sti-nle, cMicroach slightly on tlie 
fenestrule, with eighteen in o nnn.; pcM'istome sometimes well 
shown, but usually i)0()rly (levelo])ed. 

This variety is about interm(Mliat(» Ix^tween F. conradi and F. 
binodata. The roundcMl, irivgular keel, which at [)laces shows 
two rows of small nodes, bi'ings to mind the latter. Owing to 
an omission by the print (n*, the irini'.^ a|)peare(l in Vol. I of the 
Nebraska (Jeol. Survcw as I^MK^stella compactilis. Type speci- 
men No. ](S-.')-i)i) in the ^h)ri-ill (\)llection in the museum of 
the University of Nebraska, Lincoln, Nebraska. 
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Occurrence — Coal Measures: Soutlibend, Weeping Water, 
and Roca, Nebraska. 

Fenestella parvipora Catidra 
PL. IX, Figs. 6-8. 

1902. Fenestella ])arvi[)ora Condra, Amer. (Jeol., XXX, No. 0, 
p. 344, pi. XXI, G, 7. 

1903. Fenestella parvipora Condra, Barbour, Nebr. Geol. Surv., 
p. 127. 

Zoariuni an expanding foliar net-work of medium size. 
Branches on the reverse, straiglit to sinuous, convex, finely 
striated if worn, more than their own diameter apart, average 
0.24 mm. wide, with nine or ten in 5 inm.; bifurcations at dis- 
tances of 2 to 4 mm. Obverse face snbcarinate; the carina is 
represented by a line on which occur very small nodes; nodes 
scarcely discernible, 0.04 mm. across at their bases, and 0.15 to 
0.21 mm. apart. 

Dissepiments straight, long, cylindrical, about one-third as 
wide as the branches, not much depressed on the reverse face, but 
depressed on the obverse. Fenestrules oblong, (piite large for the 
size of the branches, average 0.;*) to O.o5 mm. long, by 0.31 mm. 
wide, with sevcMi and one-half in 5 nun.; the narrowest are 0.28 
mm. wide. 

Zooecia small, in two alternating ranges, with three or four to 
each fenestrule. Ajjertures very snuill, circular, pustuliform with 
rounded subconial peristomes, 0.09 mm. across including the 
peristome, face obliquely outward, twice their own diameter 
apart, tw^enty to twenty-live in 5 mm. 

This species resembles F. spinulosa Condra in having a sim- 
ilar reverse face, but is distinct on account of the number, size 
and disposition of zooecia. It is not apt to l)e confused with 
another member of the genus. F. gracilis Condra has a definite 
carina with larger spines, larger apertures and very different 
fenestrules. The writer knows of no other s[)ecies of the genus 
with as small zooecia and zooecial apertures. 

Type specimen No. 13-18-2-99 in the Morrill Collection in 
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the museum of the Uuivei*sity of Nebraska, Jjincohi, Nebraska. 
Occurrence — Coal Measures: Roca, Nebraska. 

Fenestella subrudis Candra 
PL. IX, Figs. 9-11. 

1902. FenesteUa subrudis Coudra, Amer. Geol., XXX, No. 6, 
pp. 349, e350, pi. XXI, 10, 11. 

1903. Fenestella subrudis Condra, Barbour, Nebr. Geol. Surv., 
I, p. 127. 

Zoarium a foliar expansion of unknown size. Branches on 
the revei*se, broadly rounded, granulo-striated, slight sinuous, 
quite closely ai)proximated, 0.35 to 0.45 mm. wide, with eight in 
5 mm.; on tlie obvei*se subcarinate, and finished by a small indef- 
inite carina, which may be smootli or bear inconspicuous nodes; 
carina 0.06 mm. across; nodes, if present, feel)ly elevated; a 
flattened area or face extends on eacli side of tlie carina down 
to the broadest part of the branch; these slightly concave areas 
are modified by the zooecial apertures. 

Dissepiments on tlie reverse, short, wide, expanded terminally, 
narrowdy rounded, not much depressed, and 0.15 to 0.2 mm. 
wide; they vary more in size and are faintly striated on the 
opposite face. 

Fenestrules elliptical to elongate-elliptical; average on the 
reverse, 0.5 to 0.55 nun. long by 0.24 nun. wide, slightly larger 
on the obverse, six in 5 nnn. 

Zooecia in two alternating ranges. Apertures circular, of 
medium size, 0.13 mm. across with peristome, a little more than 
their own diameter apart, including the peristome, three to each 
fenestrule, seventeen or eighteen in 5 mm. The nearest related 
species is F. missouriensis Rogers which has a different type of 
grow^th. 

The writer sent a specimen, as a new species, to E. 0. Uh'ich, 
who made the following comment: "Related to F. rudisUlrich, 
but more delicate. The present form is practically the same as 
an abundant Chester species to which 1 ha\'e applied the manu- 
script name F. subrudis." The writer has used the very sug- 
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gestive name proposed by Mr. Ulrich. Type specimen No. 
7-7-99 in the Morrill Collection in the museum of the University 
of Nebraska, Lincoln, Nebraska. 

Occurrence — Chester group, a number of places; Coal Meas- 
ures: between Weeping Water and Nehawka, Nebraska. 

Fenestella grracilis Condra 
PL. X, Figs. 6, 7. 

1902. Fenestella gracilis Condra, Amer. Geol., XXX, No. 6, pp. 
3U, 347, pi. XXI, 8, 9. 

1903. Fenestella gracilis Condra, Barbour, Nebr., Geol. Surv., 
I, p. 127. 

Zoarium a regular foliar expansion of large size, as indicated 
by numerous incomplete specimens. Branches on the reverse, 
about equal in size, straight or slightly flexuous, spread little 
when l)ifurcating, appear cylindrical with longitudinal striae, 
average width 0.25 mm., nine to eleven in 5 nun. The obverse 
face has a straight carina, 0.07 mm. w^de, with rounded summit, 
bearing a row of small, sharp, conical spines with diameters of 
0.07 mm. and placed at distances of 0.22 mm. 

Dissepiments slightly expanded terminally, dei)ressed some 
on eacli face, slightly on the reverse, 0.1 to 0.13 mm. wide in 
the middle, wider in older growth. Fenestndes, quite regular 
in form, subrectangidar, vary some in dimensions with different 
conditions of growth, modified little by zooecial apertures, aver- 
age 0.65 mm. long by 0.25 mm. wide, long for tlie width, about 
six in 5 mm. A larger form has longer fenestndes. 

Zooecia in two alternating straight ranges. Apertures with 
fairly prominent peristouies, about their own diameter apart, set 
close in against the carina, facing outward, four and rarely five 
to each fenestrule, twenty-three to twenty-five in 5 mm. The 
species resembles F. dentata Rogers, but is not so robust. That 
species has eight branches in 5 mm., each being 0.4 nun. in 
diameter; the fenestrules average 0.9 mm. long by 0.3 mm. 
wide, with four in 5 mm. This s])ecies has more and smaller 
nodes as well as twenty-three to twenty-five instead of eighteen 
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zooecia, for each range, in 5 nun. The fenestrules are sliorter. 
Type specunens Nos. 2-18-3-00 and 10-18-2-99 in the Momll 
Collection in the niusenm of the University of Nebraska, Lin- 
coln, Nebraska. 

Occurrence — Coal Measures: Itoca, Nebraska. 

Fenestella kausanensis Rogers 
PL. X, Fig. 11. 

1900. Fenestella kansanensis Rogers, Kans. Univ. Quar., iX., 

No. 1, pp. 5-G, pi. 5, (3. 
1903. Fenestella kansanensis Rogers (?) Barbour, Nebr. Geol. 
Surv., I, p. 127. 

Zoariuni a strong reticulate ex[)ansion. Several specimens 
each 3 or 4 ciu. high were collected. liranches robust, cylin- 
drical, striated on the reverse, straight or flexuous, flexures 
bending to and away from the dissepiments, 0.35 to 0.4 mm. 
wide, eight in 5 nnn. The obverse face has a well-developed, 
somewhat llexuous cariiui, 0.1 mm. across, bearing a row of 
nodes 0.;1 to 0.6 mm. apart. nisse[)iments expanded terminally, 
about one-half as wide as the branches. Another form has 
smaller dissepiments and larger fenestrules, fenestrules subel- 
liptical to subquadrangular, large; average, in tyi)ical speci- 
mens, 0.8 mm. by 0.4 mm. with nine in 1 cm. 

Zooecia large four or five in each range to the fenestrule, sev- 
enteen or eighteen in 5 mm.; ai)ertui-es circular, of medium 
size, 0.13 mm. across including the peristome, a little more than 
their own diameter apart, project very little into the fenestrule. 
Nebraska specimens are more robust than typical. This species 
is closely related to F. dentata Rogers, and F. burlingtonensis 
Ulrich. The latter differs in the size of the nodes, but has 
as many apertures. F. i)olyporoides is more robust and has 
three ranges of a])ertures extending for a short distance below 
some bifurcations. 

Occurrence — C!oal Measures: Argentina, and Lawrence, Kan- 
sas; Roca, Plattsmouth, Louisville, and Richfield, Nebraska. 
Specimens found in Nebraska are not tyi)ical and are doubtfully 
referred to the s[)ecies. 
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Fenestella polyporoides Condra 
PL. X, Figs. 8-10. 

1902. Fenestella polyporoides Condra, xVmer. Geol., XXX, No. 
6, pp. 347, 348, pi. XXII, 6, 7. 

1903. Fenestella polyporoides Condra, Barbour, Nebr. Geol. 
Surv., I, p. 127. 

Zoariiini a strong reticidate expansion. Several incomplete 
specimens each 3 or 4 cm. high have been found. Branches 
robust, usually cylindrical, striated or smooth on the reverse, 
straight or flexuous, 0.35 to 0.4 mm. wide, 0.5 mm. or more 
below a bifurcation, five or six in 5 mm. The obverse face has 
a well-developed carina 0.1 mm. across; it is somewhat flexuous, 
and usually bears a row of large nodes 0.5 to 0.6 mm. apart. Dis- 
sepiments expanded terminally, about one-half as w^ide as the 
branches. One form has smaller dissepiments and larger fenes- 
strules; fenestrule subelliptical to subquadrangular,large in typi- 
cal si)ecimens, 0.9 to 1.25 mm. long by .45 to 0.6 mm. wide 
inside measurement, with seven or eight in 1 cm. 

Zooecia large, in two or three ranges, often three for a short 
distance below a bifurcation, four to six in each range to the 
fenestrule, seventeen or eighteen in 5 mm.; apertures subcircu- 
lar, 0.14 nmi. across including the peristome, a little more than 
their own diameter apart, project very little into the fenestrule. 

The species is related to F. kansanensis Rogers and F. dcntata 
Rogers; F. burlingtoncnsis Ulrich differs in the size of nodes, 
but has as many apertures in each series within a given space. 
Specimens sent to E. 0. Ulrich were pronounced by him mem- 
bers of the genus Polypora. However, the writer is inclined to 
l)lace them with Fenestella. The main specific characters are 
found in the resendjlance to the Polyporae and in the large 
dimensions. 

Some zoaria are quite diduse in growth, while others have 
long, straight branches. Specimens collected at Nehawka most 
closely resemble the Polyporae; in them the branches are 
quickly rounded on the reverse, and three ranges of zooecia 
extend for a greater distance than in other specimens referred 
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to the species. Type specimens Nos. 8-14-3-03 and 6-12-5-01 
in the Morrill Collection in the museum of the University of 
Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Roca, Plattsmouth, and Ne- 
hawka, Nebraska. 

Fenestella biuodata Condra 
PL. X, Figs. 12, 13. 

1902. Fenestella binodata Condra, Amer. Geol., XXX, No. 6, 
pp. 350, 351. 

1903. Fenestella binodata Condra, Barbour, Nebr. Geol. Surv., 
1, p. 127. 

Zoarium a reticulate expansion of unknown size. No com- 
plete zoaria have yet been found; one nearly complete is 3 cm. 
high; another specimen shows the zoarium at its inception, 
where the numerous bifurcations give it a rapid expanse. 
Fragments from farther out in the frond have straight or flex- 
uous loosely approximated branches. Branches, on the reverse, 
slightly flexuous in the older parts, nearly straight in the 
periphery, stout, rounded, finely striated or smooth; deep from 
the reverse to the obverse face, 0.35 to 0.-4 mm. wide, on the 
obverse with six to eight in 5 nun. Carina a blunt ridge, 0. 1 to 
.14 mm. across, l)eariiig two rows of conical or laterally com- 
pressed nodes alternately phiced; nodes at their bases, O.I nmi. 
long, O.OG mm. wide, placed 0.27 nnn. apart from a])ex to apex 
in each series and 0.15 mm. distant from the nearest node or 
S])ine in the alternating series. 

Dissepiments on the reverse, of tlic same character as the 
branches, expanded terminally, slightly elevated or depressed, 
average 0.2 mm. wide and 0.22 long, slightly less wide and 
faintly striated on the oj^posite face. 

Fenestrules usually subelliptical to oblong, vary in size, about 
the same in size and form on both faces, slightly modified by 
zooecial apertures, O.G to 0.7 mm. long by 0.35 mm. wide, six 
or six and one-half in 5 mm. 

Zooecia in two subalternale ranges, not laterally disturbed a« 
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with F. conradi Ulricli. Apertures circular, with thin peristomes 
on the side facing the fenestrule, inner border set in against 
the carina with the apertures facing out or obversely, tliree or 
four to each fenestrule, may or may not be placed at the ends 
of the dissepiments, eighteen to twenty in 5 mm. What may 
be a variety has smaller dunensions. 

This species, though related to F. ovatipora Rogers, which has 
a raised area and no spines, is very distinct. Rogers' species 
has ovate apertures, four to each fenestrule, with four fenestndes 
in 5 mm. This species is nearer F. couradi-compactilis Condra, 
which may have a slightly binodate appearance, but is distinct 
on account of the character and number of apertures to the 
fenestrule, the longer fenestrules, and the more definite bino- 
date arrangement of larger nodes; the reverse faces are very 
dissimilar. There is some resemblance to F. remota Foerste, 
which has a more regular and liner growth, a less binodate 
appearanc.e and a larger number of apertures in a given space. 
F. subrudis Condra resembles in general measurements, but 
is otherwise very different. The principal characters of this 
species are found in the double row of alternating nodes on a 
broad carina, and in the C()mi)aratively robust api)earance. Type 
specimen No. o2-li)-7-{)i) in the Morrill C^)llection in the museum 
of the IJniversity of Nebraska, Lincoln, Nebraska. 

Oc(*urnMic(^ — Civdl Measures: Southbeiid, Tjouisville, Cedar- 
creek, Weeping Water, and Roca, Nebraska. 

Polypora McCoi/ 

1845. Polypora McCoy, Synopsis Carbonilerous Fossils, Ire- 
land, p. 200. See Nickles and Bassler in Bull. 173, U. 
S. (;. S., ])p. 3;17-3;18, 11)00, for bibliography. 
Zoarium as in Fenestella, but with more ranges of zooecia; 
two to eight series occur on each branch, if two, for a limited 
distance only; median carina lacking or poorly devt^loped 

CJenotype: roIyj)oi-a (hMidroides ^rc(\)y. Range, Silurian- 
Permian. Some specimens grou[)ed under this genus are very 
closely related to Fenestella. Two varieties of P. elli]:)tica 
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Rogers sliow a definite carina where two ranges of zooecia 
occur. The follo^ving species and varieties represented in this 
state are herein described: P. spinulifera Ulrich, P. elliptiea 
Hogei*s, P. bassleri Condra, P. reversipora Condra, P. ulrichi 
Condra, P. cestriensis Uhich, P. stragula Wliite, P. submar- 
ginata Meek, P. crassa Uhich, and P. reniota Condra. 

The most common and representative species are P. elliptiea, 
P. submarginata, P. bassleri, and P. uh"ichi. Two specimens of P. 
wliitei Avere collected at Louisville. 

Polypora spiuulifera Ulrich 
PL. XI, Figs. 1-3. 

1890. Polypora spinulifera Ulrich, CJeol. Surv. 111., VIII, p. 

51)8, pi. LXI, 2, 2a, 3, 3a, 4, 4a. 
1894. Polypora spinulifera, Keyes, Missouri Geol. Surv., V., 

I). 30. 

1900. l\)lyi)()ni spinulifera l-lrich, Nickles and Bassler, Bull. 
173, U. S. (1. S., p. 368. 

1901. Polypora spinulifera (?) Rogers, Ivans. Univ. Quar., IX, 
No' 4, [). 2^2. 

1903. Polvj)()ra sj)inulifera Ulrich, Barbour, Nebr. CJeol. Surv., 
], p. 11^7. 
"Zoarium a foliar fan-shaped, undulated or flat expansion 

4 or f) cm. in height." Nebraska s[)ecimens vary more in dimen- 
sions than with tyj)ical specimens. Branches, on the reverse, 
straight in their general course, rpiickly rounded, with flattened 
sides, smooth or finely granulose, 0.3 mui. or more wide near the 
surface; on the obverse they are gently convex, 0.5 to 0.7 mm. 
across, carrying numerous small spines, with six branches in 

5 mm. Dissepiments on a lev(*l with and resemble the branches 
on the reverse; shorter, convex and depressed on the obverse; 
not very difTerent in width on the two factes. Feuestrules on 
the reverse, oval, subcircular, sometinu^s hexagonal; averaging 
0.5 to 0.75 mm. long by 0.3 mm. Avide. 

Zooecia in thret^ to six, commonly four, alti^rnating ranges. 
If the nund)er is three or six, it is for a short distance above or 
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below a l)i furcation. Two ranges may (K-cur just above a bifur- 
cation. Apertures circular, of medium size, 0.09 to 0.1 mm. in 
diameter, more than their own diameter apart, four and rarely 
five in each range to the fenestrule. Spines on the obvei-se, 
small, al)out 0.05 mm. in diameter, distributed regularly or 
irreguhirly among the apertures whicli tliey about equal in 
number; the spines are of specific importance and serve as a 
l)asis for the name. Very few typical specimens are f(mnd in 
the state. Smaller forms are quite like certain specimens of P. 
elliptica Rogers, while more robust examples grade into P. 
bassleri Condra. 

OccurnMice — ( 'hester (Jroup: (yhester, and Monroe counties, 
Illinois; (\)al Measures: Montgomery county, Illinois; Red Oak, 
Iowa; l'al)l(u*ock, Dawson, Southbend, Louisville, La Platte, 
and Nehawka, Nebraska. 

Folypora elliptica lio(jen< 
PL. XI, Figs. 4-11; Pl. XII, Ficis. 1-13: Pl. XVI, Fig. X 

in(M). Polypora elliptica Rogers, Kans. Univ. Quar., IX, No. I, 

p. 7, pl. IV, 2. 
VM)'2. Polypora elliptica Rogers, Kans. Tniv. Quar., IX, No. 4, 

pj). 2:\:\, iMO, etc. 
IIXK). Rolypora (dliptica R<jgers, Harbour, Nebr. (ieol. Surv., 

I, i"). 127, pl. II, 8. 
This is th(^ Ix^st n^presented species of th(» genus found in 
Nebraska. For that n^ison, as w(dl as for the purpose of fur- 
ther (hdineation, each type* of growth is lienMii briefly described. 
The author of the* sp(M-i(»s gave the following descri])tion: 

'*Zoarium a reticulate* expansion. Pranches slightly llexuous, 
convex, 0. t to Of) mm. wide*, seven to eight in 5 mm. Dissc^pi- 
ments subcarinati*, about half as wide as the branches. Fenes- 
trules elliptical ((^specially in worn s])ecimens), averaging 
about ().() by ().») mm. with from four to six occurring in »*) nun. 
Zooecia in \\\ivo or four alternating ranges, which nund)er is 
often reduccMl to two for a very short distance after bifurcation. 
TluMypical nund)erof ranges is three when the central row forms 
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the flat median sumniit of the brancli. In this ease the number is 
increased to four shortly before bifurcating. Apertures small, 
subcircular, about one and one-half times their diameter apart 
longitudinally. The rows of apertures are separated by incon- 
spicuous undulating ridges, which are at intervals elevated to 
form small nodes, about as numerous as the a])ertures. The 
ridges are more conspicuous in worn specimens. On the reverse 
the dissepiments and the branches are on the same plane. The 
latter are finely striated." 

The writer has spent much time studying this species with 
the intermediate forms. Correspondence with Mr. Rogers, who 
kindly furnished type specimens for com])arisoii, has greatly 
assisted me in a fuller undei-standi ng of the species. Specimens 
received from Mr. Rogei-s are thought to be identical with those 
represented on PI. XI, figs. 4-9, to which tlie writer had given 
the manuscript name P. spinulifera var. aetjualis before Mr. 
Rogei's published his paj)er. The zoarium is a large fan-shaped 
expansion, the largest example seen by me being over 10 cm. 
high. Branches small, straight to slightly flexuous, six or seven 
in 5 mm., vary in size anrl form in difTereiit growths, closely 
placed in old growth, less close and straight when young, porifer- 
ous face evenly convex with a few small spines, revei'se of young 
8i)ecimens striated; bifurcations far apart; spines small, fewer in 
number than in P. spinulifera Ulrich. Dissepiments thin or 
thick depending on the growth. Fenestrules vaiy in form and 
size with growth, elliptical in young and subcircular on the 
reverse face of old spcH-imens; zooecia in three to five, sometimes 
two, alternating ranges. Tlin»e ranges continue for a c-onsider- 
al)le distance on young branches. 

The reverse face of the old condition ( PI. XI, figs..!, 7) resem- 
bles quite closely that of K. conradi (li'ich with which it is 
easily confused when th(^ ()bv(M-s(» is not (\\pos(vl. In some sj)eci- 
mens collected at Louisville, when* an iin])ui-e linu^stone is liter- 
ally covered by these fossils, the ap(Mtui-es iwr (juite concealed 
by a calcareous deposit. 

This variety seems to be quite the sinner if not i(l(Mitieal with 
that figured by Ulrich, LSiM), in the Ceol. Siiiv. of 111., Vol. 
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VIII, pi. LXI, figs. 3, 3a. It is now thought by the writer' 
that these specimens belong with P. elliptica rather than with 
P. spinulifera and that they do not typically represent the 
species. 

Specimens farther removed from Uh'ich's species and without 
doubt distinct are shown on PI. XII, figs. 1-4. The growth begins 
much as it does in the specimens already described but 
becomes quite different in old growth which is modified on the 
obvei*se face by mastoid-like nodes fully as large as those found 
in P. nodocarinata Ulrich. Nodes small in young specimens, 
large in old, less numerous, and larger than in P. spinulifera, 
elevated from poorly defined longitudinal ridges, frequently 
prominent enough to modify the zooecial apertures and peris- 
tomes. Fenestrules and dissepiments vary with the gi*owth about 
as in specimens already described. Six or seven branches occur in 
5 mm. A blunt carina may be found where two ranges of zooecia 
occur. Zooecia in two to five ranges with three or four apertures 
in eacii range to the fenestrule. Mr. Rogers mentioned 
the relation which these nodate specimens bear to P. nodocari- 
nata. Specimens found at Uoca, Southbond, and Tablerock. 

Figs. 5-13 of IM. XII represent a variety (formosa). The 
specimens are more unlike those already described. They 
begin and end dilTerently in growth. Zoarium usually more 
delicate and diffuse. Branches and. dissepiments generally in 
the same plane and narrowly rounded on the reverse, broadly 
convex on the obverse face; in old growth, less narrow and 
closely placed. Fenestrules subquandrangular to subcircular on 
the reverse. Zooecia and aj)ertures small; peristome thin, 
usually incomplete. The relations are with P. whitei; at least 
the development is in that direction. Found at Tablerock and 
Southbend. 

Figs. 10 and 11 of PI. XI show sj)ecimens identified by Mr. 
Rogers as P. elliptica. They are yet more unlike typical si)eci- 
mens of the species and may be characterized as follows: 
Branches thick from reverse to ol)verse, straight to flexuous, 
quickly to evenly rounded and faintly gran u lose on the reverse, 
five or six, sometimes seven, in 5 mm., subcarinate on the 
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obversf% bearing a carina wliere there are two ranges of zooecia. 
Carina 0.09 nun. across, rounded, variable in extent, usually 
longer than in other specimens belonging to the species, carry- 
ing small nodes 0.25 to 0.35 mm. apart; nodes in one or two 
rows where there are three ranges of zooecia, in one row along the 
center of the branch where four, five, and sometimes six ranges 
occur. Dissejnment wide, short, verj* little too much depressed 
on the obverse, resemble the branches on the reverse. Fenes- 
trules oblong with four or five in 5 mm. Zof>ecial apertures cir- 
cular, with four or five in each range to the fenestrule; peri- 
stome well elevated. 

The carinate specimens are quite readily identified. Found 
at Tablerock, and between Weeping Water and Xehawka. 

Occurrence of the Species — Coal Pleasures: ^'Kansas City, 
Missouri; Argentina, Lawrence and Topeka, Kansas;'' Table- 
rrx-k, Tecumseh, Roca, Ashland, Southbend, Louisville, Cedar- 
creek, LaPlatte, R(K-kblufT, Weeping Water, and between Weep- 
ing Water and Xehawka, Nebraska. Permian: Blue Springs, Ne- 
braska. The first specimens described, or those closely related 
to P. spinulilVra, are abunrlantly found at Louisville wliere 
they mark a very distinct horizon in the big (piarry below 
town. Variety formosa, as it is designated on account of 
tlie sul)trianguhir brandies and rhombic fenestrules in yoinig 
specimens giving a characteristic form, is well represented at 
Tablerock and (M-cnrs at Southbend. Carinate specimens are 
found at Tablerock, and Ix^tween Wee[)ing Water and Nehawka. 
The nodate sp(^cim(Mis which are thought to typically represent 
this composite species, occur at Uoca, Tablerock, and Southbend. 

Polypora basHleri Omdra 

PL. XIII, Figs. 8-10; Pl. XVI, Figs. 1, 2. 

1902. P()lyj)()ra bassleri (\)n(Ira, Amor, (ieol., XXX, No. t), p. 

:\r)'\, pl. xxii, s, <); pl. xxiii, i. 

190»?. Polvpora bassleri Coiidra, Barbour, Nebr. Cieol. Surv., 
I, p. 127. 
Zoarium expanding to regular in growth, of medium size. 
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Branches vary considerably in form and size, 0.7 to 1 nun. wide 
helow a bifnrcation, four or five in 5 nun., irregular to straight 
in extent, narrowly or evenly rounded on tlie reverse face, resem- 
bling, when narrow, l\ suhmarginata ^leek; form on the ))()rif- 
erous face, usually convex but varying from broadly convex to 
to subcarinate. Spines generally small, scattered over the sur- 
face as in J \ spinu life ra Ulrich or ])laced in a row along the 
center of the branch, sometimes located on thin zigzag lines or 
ridges which, when present, extend vertically between the 
ranges of zoo(»cia. Dissepiments long, expanded t(M*minally, 
broadly roun(l(»d and one-half to about as broad as long 
on the obvers(% resend)le the branches or appear somewhat 
depressed and contracted in the middle on the opposite face. 
P'enestrules elliptical to oblong, relatively large, 0.1) to 1 mm. 
long by 0.4i") nun. or more wide on the obv(M*se, four in 5 nun., 
larger on the opposite face of the* irregular growth. Zooecia in 
three to six, souH^tiuu^s seven, alternating ranges; ranges or 
series closely ])laced on some branches. Ap(»rtures circ-ular, 
0.11 nun. or more across, about one and ont^-half diameters 
apart, nineteen or twenty in ;1 mm., five, rarely four, sonu^times 
six, in each range to the fenestrule. IVristonu^s developed on 
part or all of the a])(Mtures, usually around the latt^ral apertures, 
often not shown on central ranges where the surface is modified 
by vertical ridges. 

The above description covers this comprehensive species as 
formerly outlined but not very clearly defined by the writer. 
Specimens of the species differ more than usual to be place<l 
under one name. However, the writiu*, after a careful study of 
typical specimens (the diffuse growth) and intermediate forms, 
found them all specifically related. The expanding or diffuse 
growth resembh^s l\ submarginata Meek on the reverse. The 
growth is coarser than in P. spinulifera ririch, showing larger 
fenestrules, wider branches, and longer dissepiments. On the 
poriferous face, the branches usually appear cpiite rough (m 
account of spines and ridges. 

Specimens collected at Xehawka, and Weeping Water resem- 
ble P. a|)proximata, with growth fully as regular and robust. 



74 NEBRASKA GEOLOGICAL SURVEY 

The fenestrules average larger; the spines are scattered or occur 
in a row along the center of the branch. 

The species in general, is a composite of coarse P. spinulifera 
and P. approxnnata, and varies in growth, one form of which 
resembles and may be confused with the reverse face of young 
P. submarginata Meek. 

The name was given in honor of Mr. R. S. Bassler, who has 
rendered the writer valuable assistance. Type specimes No. 
9-11-7-00 in the Morrill Collection in the museum of the Uni- 
versity of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Southbend, La Platte, Louis- 
ville, Cedarcreek, Weeping Water, and between Weeping 
Water and Nehawka, Nebraska. The species in the iiTegular 
gi'owth, is most plentifully found in the quarry just below 
Louisville, occurring in tliin beds of limestone above the Poly- 
pora elliptica horizon. 

Polypora reversipora Condra 
PL. XII, Figs. 14-17. 

1902. Polypora reversipora Condra, Amer. Ueol., XXX, No. 6, 
])1. XXIH, 2-5. 

1903. Polypora reversipora Condra, Barbour, Nebr. (Jeol. Surv., 
I, p. 127. 

Zoarium a flat foliar ex])ansion of large size. Branches on the 
reverse, stout, flexuous, bending into and away from the dissepi- 
ments, narrowly or slowly rounded with sides facing the fen- 
estrules flattened; reverse face covered witli granules 0.05 nun. 
across and a few circular accessory j^ores; acctessory or reverse 
pores usually 0.14 mm. in diameter, j)Iaced'near tlie ends of the 
disse])iments, hut in some specimens scattered over the surface. 
Branches close, average .07 to .08 mm. wide, .09 mm. just below 
a bifurcation with five in 5 mm.; obverse face (piickly rounded, 
with large nodes along the center wliich cause it to appear thin; 
nodes readily ol^served by tlie unaided eye, irregular in fomi 
and size, 0.15 mm. wide by .03 nnn. long at their bases, elevated, 
.04 to .05 nnn. apart from apex to a[)ex, in one regular row iu. 
young specimens, or in irregular rows in old fonns. 
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Dissepiments on the revei*se, short, pcrannlose; much depressed 
and thinner on the opi)osite face. Fenestrules of tlie reverse, 
elliptical, 0.9 nnn. long by 0.5 nnn. wide, smaller deeper in the 
frond; on the obverse face, less regular, longer, narrower, 1 to 
1.1 nnn. long by 0.3 to 0.4 mm. wide, four in 5 mm. 

Zooecia in four or five, sometimes six, alternating ranges. 
Apertures subcircular, 0.9 to 0.11 nun. across, about one and one- 
half diameters ai)art; lateral ranges with thin incomplete peri- 
stomes; the mi(Ulle ranges are quite obscured by the large nodes 
while the hiteral ranges are not easily seen on account of the 
depth and the flattened surface. No Coal Measure species has 
the ai)ertures more obscured; sixteen occur in 5 mm., with four 
in each range to the fenestrule. 

This s])ccies is rclate<l to F. ulrichi Condra but is less robust 
and structurally different. The accessor}' pores of the reverse 
face serve as tlie basis for the name. Type s|)ecimen No. 
13-1-8-00 in the Morrill Collection in the nniseum of the Univer- 
sity of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Tablerock, Nebraska. The fii-st 
specimen of the species was collected by Mr. W. H. H. Moore, 
1900. 

Polypora ulrichi Condra 
PL. XIII, Figs. 1-7. 

1902. Tolypora ulrichi Condra, Am. Geol., XXX, No. 6. pp. 352, 
353, pi. XXIir, 6-10. 

1903. Polvpora ulrichi (\)ndra, Barbour, Nebr. Ceol. Survey, 
T, p. 127. 

Zoarium a rcticidate expansion of large size. Branches some- 
what irregular in extent, average 0.9 nnn. wide, 1.20 mm. 
below and ().()5 mm. innnediately above a bifurcation, seven or 
eight in 1 cm.; revci*se face convex, at times narrowly rounded, 
granulose; obvei*se, fre([U(»ntly granulose, subcarinate, especially 
in young unworn specimens, bearing large nodes. Nodes irreg- 
ularly placed along the middle of the branch or somewhat scat- 
tered, cylindrical, sometimes irregular in form esj)ecially in the 
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old p'owtli, 0.15 to 0.21 mill, in diaiiieter, larger when old. 
I)issej)inients nsuully nnicli depressed, suhcai'inate and short on 
the obverse; longer, some wider, stont, ex])and(Ml terminally, 
little and sometimes not all depressed, and faintly grannlose on 
the reverse. 

Fenestrnles on tlie reverse, snl)ellij)tical, 1.15 to 1.30 iiini. 
long by .04 to .05 nnn. or more wide, six to seven in I em.; not 
qnite so long on tlie reverse. Zooeeia large, in fonr to seven 
alternating ranges, nsiially live or six, six or seven jnst below, 
and three or fonr foi* a sliort distance al)()ve a birnrcatioii. 
Apertnres small, circidar, witii tiiin, siiarp, peristome usually 
incomplete on the lower and imier margins, fully twice their 
own diameter apart, sixteen or seventeen in 5 mm., generally five 
in each range to the fencstrule. 

This s])ecies is more I'obiist than P. nodocarinata Tlrich. It 
has larger and fewer nodes wiiicii are not distributed as they 
are in that sj)ecies. The zooecial aj)ei'tures ai-e of a dilFerent 
character. The subcarinate appearance of the branches on the 
obverse calls to mind l\ submarginata Meek, though the two 
si)ecies are very distinct. P. bassleri Condra is h^ss robust but 
resembles some in tlu^ disposition of zooeeia and to a degree on 
the reverse face. Tvi)e specimen No. 15-1-8-00 in the Morrill 
Collection in the museum of the I'niversity of Nebraska, Lin- 
coln, Nebraska. A variety has smaller dimensions, with 
branches and fenestrula not much larger than in V. nodo- 
carinata Ulricli and l\ a[)pr()ximata Tlrich. In fact the 
variety, for the most paj-t, seems to cond)ine the distinctive 
characters of those species, but has larger nodc^s and sliarp 
incomplete peristomes. It differs from one form of P. bassleri 
by having inc()mj)lete jjeristomes, larger nodes, and a somewhat 
different ty])e of growth. 

The name of this well-represented s])ecies was given in honor 
of E. O. lllrich, the American authority on Paleozoic bryozoa, 
wdiose literatui-e and other assistance have been of inestimable 
value to the writer. 

Occurrence — Coal Pleasures: Tablerock, Falls Citv, and Ben- 
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iiett, Nebraska. Tlie first s])e(.'iineii ol' the species was collected 
by Miss Carrie A. Barbour, at Tablerock, 1900. 

Polypara oestrieiisis Ulrioh 

PL. XIV, Figs. 5, 6. 

1890. J\)lyi)ora cestrieiisis riricli, (ieol. Siirv. III., VIJI, p. 594, 

pl.LV, 4-4s, 1)1. LX, 7-7(^ 
1894. Polypora cestrieiisis, Keyes, Missouri ( Ieol. Surv., V, ]). 29. 
1900. Polypora cestrieiisis riricli, NickJes and Bassler, Hidl. 

17:i, l\ S. (;. S., 1). -iOO. 
1903. Tolypora cestrieiisis Clricli, liarbour, N(^br. (Ieol. Surv., J, 

p. 127. 
Accordiii.ii: to Mr. riricli, tlie sin^irle speciiiien found in this 
state rei)reseiits a variety with a more re.uular .growth than typi- 
cal. The followinnr d(»scri[)tion is based on the siXM-iinen found 
here. Branclu^s on the reverse, subcarinatc, where small, 
evenly rounded, where lar,Lr(% surface striate(|, average diameter 
0.6 to 0.()5 mm., 1 mm. below and a little over half as wide 
immediately al)ove a bifurcation, J'our or five in 5 mm.; 
obvei*se face subcarinatc to cpiickly rounded bearino- a centi'al 
row of sharp nodes i).l) to 0.() mm. apart. i)issei)iments slender, 
fairly larnre, expand(Ml terminally, widc^st midway between the 
two faces, on a hnel with the branches on the reverse, striated and 
de|)ressed on the obverse. Fenestrnles on tJie reverse, snbovate, 
relatively larn;e, 1.4 to 1.5 mm. lon^ by 0.5 to O.O mm. wide, over 
1 mm. long by 0.4 mm. wide inside measurement, three in 5 mm. 
Zooecia in three to six or seven alternatinnr ranges, six or 
seven before, and three immediately above a bifurcation; the 
usual number is five. A])ertures circular, pustnloid, small, 0.08 
mm. in diameter, twice their own diameter apart longitufiinally 
including the peristome, usually five and rarely four to the fenes- 
tnile, fifteen in 5 nmi. Peristome complete, elevated. See 
Ulricli's description in the Survey of Illinois. 

"Occurrence — Chester Group: Chester, Kaskaskia, near 
Anna, and other localities in Illinois; also at Litchfield and 
Sloan's V^alley, Kentucky.'' Coal measures: Tablerock, Nebraska. 

5 
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Polypora stra^iila White 

ISOi). P()ly|)(^ra l)iarinica (not of K(\vsorlin<i:J, CJeinitz, Curb. 

1111(1 Dyas in Nebraska, ]). 28. 
1872. Poly|)()ra, rndet. Sj)., Meek, J^il. Eastern Nebraska, 

]). 155. 
1874. Polypora stra^ula White, rreliin. Hep. Invert, Foss, 

p. il). 
1877. Polypora stra^nila Wliite, Wheeler's l^ S. G. S., IV, p. 

108, 1)1. VII, 4a, b. 
11)00. Polyi)()ra stragula White, Nickles and Ikssler, Bull. 

17:i, r. S.CJ. S.,]). 369. 
190o. Polypora straprahi White, I^arbour, Nebraska Geol. 

Surv., I, ]). 127. 
As yet, tlu^ writer has not round any undoubted specimens of 
this sp(M-ies. A few ])o()rIy preserved s|)eeiinens found at 
N(^iiawka ])robal)ly belong her(\ The following is an absti-act 
from White's description: Zoarinm ai)|)arently Habellifoiin. 
Branelies in geiKM-al course* straight, saggi^I on the sides facing 
the fen(^strule; bifurcations at n^guiar intervals. Dissepiments 
expanded t(M-ininally, about one-half as wide as the branches. 
Fenestrules oval or oblong, varying in si/e and form in different 
portions of the Z()arium,one and om^-fourth U) two times as long 
as wi(h\ with thrcv in 5 nnn. Zooecia in four to six not very 
regular v(U-tieal rang(»s; obThpu* ranges more definite. Aper- 
tures small, of uniJorm size, and close set.'' The figures are not 
C()i)ied, as they seem to have Ix^en drawn with little care. 

Occurrence* —Carboniferous: White* Mountains, Arizona, 
(White); l^pi)er Coal Measures, Nebraska City, Nebraska, (Meek). 

Polypora siibinar^iiiata Meek 
PL. XTV, Fio. 7: Vu. XVI, Fios. 4-7. 

18()(). Polypora marginata (not Mc(.\)y), (Jeinitz, Carb. und 
Dyas in Nebraska, ]). 01), pi. V, 11a, b, 12a, b. 

1872. Polypora submarginata, CIrich, (leol. Surv. 111., V^llI, p 
()()2, pi. LXl, ()-()b. 
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1894. Polypora siibniarginata, Keyes, Missouri (leol. Surv., 

\^ p. 30. 
1000. Polyi)ora subiuarginata Meek, Nickles and Bassler, Bull. 

173 U. S. G. S., p. 369. 
1903. rolyi)ora subniarginata Meek, Barbour, Nebraska (Jeol. 

Surv., 1, p. 127. 
Zoariuni a Habellate to an infundibuliforin expansion, spring- 
ing from a thin subcircular sui)port varying in size. Frecjuent 
bifurcations give rise to a fenestrated frond vvhicli has a tendency 
to be inconipk^tely funnel-shaped. Zoariuni large, sometimes 
5 cm. or more high, poriferous on the inside. The j^pecimens 
seem to vary too much to all be included under one name. 
Some approach P. distincta Ulricli in length of fenestnde and in 
the number of ranges of zooecia. Perfect branches sub- 
l)entagonal in cross section, the two lateral margins being 
sharply angular; the coui-se is irregidar near the stalk, but more 
regular in the perij)hery. Branches average 1 mm. wide, with 
six or seven in 1 cm; reverse face narrowly rounde<l, with Hat- 
tened sides, smooth or with many fine longitudinal striae; 
obverse face, if perfect, subcarinate, carrjnng a row of conicral 
noiles along the middle; nodes, averaging 0.3 mm. ai)art, alter- 
nate with the apertures of the central row of zooecia. 

Dissepiments from one-half as wide to equal the branches in 
width, narrow to subcarinate on each face, of the same charac- 
ter as the branches on the reverse, expanded teiTuinally, 
depressed on the obvei-se. Fenestrules oblong-oval, not very 
different in size on the two faces, wider on the rev(Tse where 
they are 2 nmi. long by 0.8 to 1 nnn. wide with four or five in 1 
cm. Zooecia in five to seven or eight not very regidarly alter- 
nating ranges, usually five, with six, seven or eight for a short 
distance l)elow, and three or four immediately above a bifurca- 
tion. Apertures circular, with more or less distinct i)eristomes, 
six to eight to the fenestrule, 0.1 1 to 0.12 mm. in diameter, two 
diameters or more apart, fourteen to seventeen in o mm. 

The revei-se face of this s|)ecies may be confused with P. 
crassa L'lrich, but is more delicate and has narrowly rounded 
instead of broadly convex branches. Specimens collected at 
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Peru, Nebraska, have only five or six ranges of zooecia below a 
bifurcation witli four ran.£xes between bifurcations; also tlie 
branches are more slender. 

()ccurr(Mic(^ — Coal Measures: ^lacoupin county, IlHnois; 
LaSalle, and Sprin.u'field, Illinois; lied Oak, Iowa; LaPlatte, 
Louisvill(% Southljen<l, CVMlarcrc^ek, Tablerock, Dawson, Falls 
City, JVru, liockblufT, and Benn(^tt, X(dK-aska. Tliis is one of 
the connnon and at ])laces al)undant sj)ecies of the state. 

Polypora crassa Ulrich 

PL. XIV, Figs. :\, 4; Pl. XV, Fig. 1. 

1800. Polypora crassa Uhicli, (Jeol. Survey, 111., VIII, p. 103, 

1)1. LXF, 8, 8a. 
1900. Polypora crassa Plricli, Xickles and Pastier, Bull. 173, 

r. S. (1. S., p. 3()1. 
1003. Polypoi-a crassa Ulrich, Barbour, Xebr. (ieol. Surv., I, p. 
127. 

Zoariuni a i-apidly ex|)andin,u,' fan-shaped network of lar^e 
size. Cue complete specimen well |)reserved (PI. XV) collected at 
Weepino- Water by Mi'. E. (J. Woodj'ulT, is cnu lii,uh and 8 cm. 
wide. liranclies coarse, toi'tuous, slowly i-ounded on the reverse 
face, convex on tlie obverse, avera.ii:e width over 1 cm., five or six in 
1 cm.; bifurcations at short intervals near the su])j^oi1, less fre- 
rpient in the periphery. S|)ecimens found here are larn^er and 
better prestM'ved than were those from which the s]:)ecies was first 
described; the fenestrules are larger. Tyj)e s]jecimens have feii- 
estrules j?.l muL long by 0.7 nun. wide with tln-ee and one-half in 
1 cm. 

Dissepiments vary in length, long or short, on a level with 
and resemble the branches on the reverse, exce])t» that they are 
usually thinnner and more quickly rounded. 

Fenestrules iri'egnlar-oblong, usually as wide or wider than 
the branches, vary from 2 to 4 nan. long, average 2.(5 nnn. long 
\)y 1.1 jum. wide, tliree in 1 cm. 

Nebraska specimens do not show the obverse face; sections 
reveal nuu-li of the following taken from ririch's description. 
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Zooecia in from four to oiglit ranges. A])ertures circular, 
arranged in more or less diagonally intersecting series in which 
four occur in the space of 1 mm. longitudinally; about eleven 
occur in 3 mm. The zooecial apertures usually do not extend 
to the margin of the branch. 

Occurrence — Coal Measures: Sugar Creek, Sangamon county, 
Illinois; Nehawka, Weeping Water, Ashland, TiOuisville, South- 
bend, Plattsmouth, Tablerock and Falls City, Nebraska. 

Polypora reniota Condra 
PL. XIV, Figs. 1, 2. 

1902. Polypora remota Condra, Amer. Geol., XXX, No. G, pp. 
352, 353, pi. XXIV, J, 2. 

1903. Poly])ora remota Condra, Barboui", Nebr. Geol. Surv., I, 
p. 127. 

Zoarium an evenly spreading network, 3 cm. high by 2 cm. 
wide, growing from a small stalk. Branches cylindrical, about 
their owmi diameter apart, evenly convex on both faces, smooth 
except for the zooecial apertures and fine striae, loosely joined, 
bifurcating at regular intervals of 5 nnn. or more, branches, 0.7 
nnn. wdde, 1 mm. wdde just below a bifurcation, seven in 1 cm. 

Dissepiments, thin, cylindrical, dej)ressed on each face, few in 
number, pass direct or at an angle from one branch to the other, 
averaging 0.25 nnn. wide. 

Fenestrules few, long, not very different in size and form; by 
inside measurement they are 2.5 mm. long by 0.7 to 0.8 nnn. wide; 
three to three and one half occur in 1 cm. 

Zooecia in four to six alternating ranges. The usual number 
is five, with six before, and four innnediately above a bifurcation; 
apertures circular, small, 0.08 to O.IO mm. across, 0.13 mm. 
across including the peristome, pustuloid with peristome, three 
.to five times their own diameter apart longitudinally, five or six 
to the fenestrule, tw^elve to thirteen in 5 mm. 

This species is not far removed from the genus Thamniscus, 
the bifurcations being about one-half as numerous as the dissep- 
iments. Polypora gracilis Prout seems to be the closest related 
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species. Tliat species has a less regular growth and nine instead 
of twelve or tliirteen apertures in 5 mm. Also, it has spines 
while tliis species is smooth. P. triangidaris Rogers is thought 
to be quite distinct. Specimens collected at Falls City and 
doubtfully ])hiced here show stouter (lisse])inients, a less diffuse 
growth, and apertures more closely placed. The very thin and 
slender dissepiments are of specific importance. No other Coal 
Measure Polypora of as large dimensions has dissepiments so 
thin. The name is given on account of the distance the aper- 
tures are a])art in the series. Type Specimen No. 2-20-7-99 in 
the Moi-rill Collection in the museum of the Univei*sity of 
Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Ixmisville, Cedarcreek, Falls 
City {?), Nebraska. 

Thamniscus Kina 

1848. Thamniscus King, Ann. ]\rag. Nat. Hist., Ser. 2, II, p. 389. 
See Nickles and Bassler, Bull. 17;5, U. S. G. S., p. 427, 
1900, for bibliography. 

"Zoarium as in Poly])ora, but branches hifurcate more fre- 
quently and are rarely, or not at all, connected by disse])iments." 
The genus is very closely related to Polypora, but is distin- 
guished by the usual absence of dissepiments. Zoaria pinnate, 
palmate, or bifurcate. liepn^sented in the Coal Measures of 
America l)v live species. The following occur in this State: T. 
pinnatus (.\)ndra, T. sevillensis I'lrich, and T. palmatus (Pro- 
visional) C^ondra. 

(Jenotype: Cerato|)hytes dubius Schlotheim. Range, Silur- 
ian-Permian. 

ThaiiiiiisoiiH pinnatus Omdra 
PL. XVll, Figs. l-V 

1902. Thamniscus ])innatus Cc^ndra, Amer. (leol., XXX, No. 6, 

]). 354, pi. XXIV, n-S. 
19<K). Thamniseus ])iunatus Condra, Barbour, Nebr. (leoI. 

Surv., I, ]). 128. 



DESCRIPTIONS 83 

Zoarimn a pinnate frond, varying much in size; one coin])lete 
specimen collected at J{oca is 3 cm. higli, and 4 cm. wide; all 
other zoaria found are smaller and average higher than wide; 
the base is suhcircular, from which a stalk ascends to supi)ort 
the frond. The main l>ranch ascends in a zigzag maimer, giv- 
ing off short pinnae or lateral l)ranches at the bends and bifur- 
cates at distanc(»s of from 4 to 10 mm. Another form of growth 
is less zigzag in character. It is more like T. octonarius 
ririch, but has been ])rononnc(Hl distinct by the author of that 
si)ecies. Branches subcircular to subelliptical in section, wider 
than thick, esj)ecially at a distance from the stalk, 1 or 2 mm. 
wide, more than tli(»ir own diameter a|)art; form and size vary in 
different regions and with tlu* condition of growth; the obvei-se 
face is more convex than the reverse. ''The ])innate branches 
divide, with rounded angh^s. Pinnae alternately j)laced, about 
2 mm. apart on each margin of the branch, 1 mm. apart longi- 
tudinally along the branches Ix^twecMi the bifurcations, usually 
about 1 to 1.5 cm. long. 

Zooecia increase ra|)idly in numb(*r of ranges, from three, four 
or (iv(», tosev(Mi or eight, and infrerpuMitly nine, betwcMMi the bifur- 
cations. A|)ertures small, 0.07 mm. in diameter, circular, ])yri- 
form in worn specimens, arranged in (h^finite longitudinal series 
and quite r(\gular diagonal series; fifteen occur in f) mm. 
longitudinally, four and one-half in 1 mm. diagonally; in 
some well |)res(»rved si)ecim(Mis they are placed on faint oblirpie 
ridges." 

The branches divide with roundc^l anglers, but t\w I'anges of 
Z(K)ecia se|)arate at acute angh^s with a w(Mlge-shap<Ml area 
between. Peristome, in ])erfect specimens, hoi-seshoe-shapcMl, 
elevat(Ml, lifted into a small s|)ine on each si(h» of the apiMture. 
On the lower si(h^ of the a])erture the jn'ristome wich^ns to 
wholly or i)artially surround a sub-oval d(*|)r<»ssion which, in 
perfect specinuMis, is .14 mm. wide by .1(S mm. long. 

Tliis species is ndated to T. octonarius Uliich, but has more 
prominent a])erturesand a pinnate instf^ad of a bifurcate zoarium. 
Tlie figures re|)resent two ty])es of growth and what njay 
be two distinct sjxMMes, y(^t the writer prefers, for the present at 
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least, to place tlieiii under the same name. One form is less 
pinnate and more like Ulrieli's sj)ecies. Type specimen No. 
18-18-2-99 in tlie Morrill Collection in the museum ol. the Uni- 
versity of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Bennett, Koca, F[dls City, South- 
bend, and Dawson, Nebraska. A common fossil in certain beds 
two miles below Bennett. 

Tiiuiiiiiiscus .sevilleiisis Vlrich 
PL. XVII, Fig. 6. 

1890. Thamniscus ramulosus Ulrich, ( Jeol. Surv. 111., VIII, 

p. ()I0, pi. LXJl, 4-41). 
1890. Tliamuiscus ramulosus var. sevilleiisis Ulrich, tieol. 

Siirv. 111., pp. OIO, ()11, pi. LV, 6, pi. LXll, ;3, 5a. 
1903. Thauiniscus scvillcnsis Ulricli, Barl)our, Nebraska CJeol. 
Surv., I, p. 128. 

fiatiM", ^h'. Ulricli I'aised the variety sevillensis to the import- 
ance of a sptH'ics. ( )ne single well-])reserved s])ecimen found 
at Hoca re])rcsents a variety with the following; descri])tion: 

Zoarium a rapidly expanding iVond, about 1 cm. high by 
1.5 cm. wide. Branches rounded on the reverse, 0.35 to 0.65 
mm. wide, depending on the j)osition in the zoarium from which 
the measurements are taken; they gradually decrease in size 
towards the peri[)hery; bifurcations with wide angles, at dis- 
tances of 1 to - mm., giving a diffuse appearance to the zoarium. 
A row of small conical nodes is scattered along the centers of tlie 
branches on the revei*se side at distances of 0.5 to 0.7 nun.; some 
few reverse poi-cs occur at distant intervals on this face. 

In the perii)hery, pinnae or small branches are given off sub- 
alternately, right and left, from the sides of the branches at 
distances of 0.6 to OJ mm. 

Zooecia, as determined from worn portions of the revei-se face, 
in three to four alternating ranges; apertures more than three 
times their diameter apart longitudinally, with fourteen or fif- 
teen in 5 nun. This variety has a more diffuse growth tlian 
typical siiecimens of the species. 
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Tliaiiiiiisciis paliiiatus (Provisional) Onidra 
PL. XVII, Fig. 7. 

190-. Thamniscus j)alniatus (Provisional) (V^udra, Aiiicr. (Jeol., 

XXX, No. (), 1). :55r), ])!. XXIV, !). 
11)(K>. Tliainiiiscus j)alniatus (Provisional) Coiidra, Barbour, 
Nol)r. (Jeol. Surv., I, [>. 1l'8. 

Zoariiini a small palmate expansion, 11 mm. wide and 12 mm. 
high, suj)p()rt(M| hy a circular base from which ascends a short 
dividinir stalk which divides into ]M'imarv and secondary 
branches; branches about O.Cm mm. wide*, (piite straight, eveidy 
convex, nearly in a plain, about their own dianu^ter a])art, bifur- 
cate with round(Ml acute angles; no dissepiments or fenestrules 
present. 

Zooecia extend from the sides of the branches and seem to 
show ])r()minent projecting ap(Mlun*s, O.iM to 0.25 nun. ajnirt, 
with thirteen occurring in ."i nun. Worn portions of the zoariuni 
sliow them arrangt^l in \\\vec to live rangers. Owing to its mode 
of growth, no otluM- (h^scribed bryozoan is ai)t to be confused 
with this speci(*s. As yet only one specimen lias been secured. 
It was sent to K. O. I'lrich, who i)ronounced it of strange and 
peculiar growth, and expn^ssed his regrets that the obverse face 
did not sliow. Type s[)ecimen No. oO-5-nO in the Morrill ('Ol- 
lection in the musiMim of the Tniversity of Nebraska, Lincoln, 
Nebraska. 

Occurrence^ —(\)al ^h^asures: lioca, Nebraska. 

Acanthocladiidae Zittd 

**Zoariuni a pinnate or fenestrate ex|)ansi()n, ceUuliferous on 
one face only, consisting of strong central stems Avhich give off 
numerous smaller, lateral branches from their margins; tlie lat- 
eral branches are free, or unite with those of the next stem; 
nonporiferous disse])iments rarely ])resent; zooecial characters 
mostly as in the Fenestellidae." The family is usually distin- 
guished from Fenestellidae by the presence of apertures on the 
dissepiments or lateral branches. Represented in this state by 
two genera: Pinnatopora Vine and Septo|)ora Prout. 
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Pinnatopora Vine ( Glauconome of some authm^s) 

''Zoariuni a small delicate stipe, with short, free, lateral 
branches given olT frequently and at regular intervals; a])er- 
tures in two rows se])arated by a moderate median keel." 
Genotype: (Mauconome elegans Young and Young. Range, 
Devonian — Coal Measures. The following species were found in 
the state: P. trilineata (Meek), W ])yrii'()rmi|K)ra Rogers, and 
P. youngi Ulrich. 

Pinnatopora trilineata (Med:) 
PL. XVII, Fig. 8, 

1872. Glauconome trilineata Meek, Pal. Eastern Nel)raska, p. 

157, pi. VII, 4a-(l. 
1800. Pinnatopora trilineata Tlrich, Geol. Surv. 111., VIII, p. 

620, pi. LVl, (). 
1894. Pinnato])ora trilineata Kev(*s, Missouri (ieol. Surv., 
V, p. .",]. 

1900. Pinnatopoi'a trilineata Nickles and I)assl(M-, Bull. 1 7o, U. 

s. (;. s., ]). :ir)7. 

1901. Pinnatopora trilineata, RogcM's, Kans. Tniv. Quar., No. 
4, pp. 245, 247, etc. 

1903. Pinnatopora tiilinc^ata (^leek), ParlxM*, Nebraska (ieol. 
Surv., 1, ]). 127. 
Zoarium a i)innate frond. Midrib cylindrical, finely stri- 
at(Ml on the reverse, 0.5 mm. wide, giving off from each side at 
angles of (55-70 d(»grees, twelve pinnai* in I cm. Pinnae sub- 
alternately placed, 0.2() mm. wide, 1 to 2 mm. long and about the 
Avidth of the midj'ib apart. Longitudinal striae show on the 
reverse of the inidrii) and ])innac. "( )l)verse face of midribs 
subangular with thrive linc^ straight lines along the center, the 
median one slightly the strongt^st. Pinnae similarily marked 
but on a smaller scale." Zooc^-ia in two i"ang(^s on the midrib 
and pinna(\ "A])crtures circular, 0.09 nun. across, two diame- 
ters ai)art, seventeen in 5 mm." ApcMlnrcs slightly smaller on 
the ])innac; wIkmi ])crfcctly ])reserved, they wvv surrounded by 
thin elevated peristomes. One ajXM'tui'c* occurs opj)osite the 
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upper part of the base of each pinna and two occur in the s])ace 
between on eacli side of the midrib. 

The three mesial lines constitute the ])rincipal external pecul- 
iar character of the species; the size of the midrib as well as the 
number of pinnae in a given space are also important. My 
observations agree with those of E. 0. Ulricli, in that there are 
twelve pinnae on each side of the midrib in 1 cm., instead of 
eight or nine as recorded bv Meek. One specimen has thirteen 
in 1 cm. A fragment collected at Plattsmouth shows the tri- 
lineate appearance (piite well. 

Occurrence — Coal Measures: Nebraska City, Nebraska, 
(Meek); Sangamon county, Illinois; Kansas City, Missouri; 
Plattsmouth, lia Platte, Nebraska City, and Koca, Nebraska. 

Piiiiiatopora pyriformipora Eogers 
PL. XVII, Figs. 9-10. 

1900. Pinnato])ora pyriformipora Pogors, Kans. Univ. Quar., 

IX, No. 1, ]). (), 1)1. 11, (), Oa. 
1903. Pinnatopora ])yriformipora Rogers, Barbour, Nebraska 
Geo!. Surv., 1,\). 127. 

Zoariimi a snuill ])innate frond, usually not more than ?> cm. 
high. Midrib fairly straight, al)out 0.5 mm. wide, rounded on 
the reverse but not as cylindrical as P. ti-ilineata, showing small 
tubercles placed about oven with the l)ase of each altermiting 
pinna; obverse face of midrib and hranchcs with a faiily distinct 
mesial carina cari'vi ng nodes j)laced at intcrvalsof al)()ut0.4 mm. 
with twelve in 5 nun.; obverse face of the ])innae with small 
carina and nodes at distances of 0.-7 mm. i.atei-al branches, 
averaging 0.4 mm. wide, are givtm off from the midril) at dis- 
tant intervals, and also become pinnate. Pinnae a little more 
than the width of the. midril) apart, given oil' from the midril) 
and branches at angles 7.1 to 80 (h'grtvs, .^.V.'hmn. wide, 1 to 
2 mm. long, with twelve on each side in 1 cm. 

Zooecia in two alternating ranges on the midrib, branches 
and pinnae. Apertun^s circular, small, 0.07 to 0.08 mm. in 
diameter, two to three times their own diameter apart, ])laced 
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one o|)pr)site the base of eaeli ])iiiiia on eacli side of tlie earina 
witli two in the space between, ei^lit oecurin<j^in 5 mm. Rogei*s' 
specimens liave jn'rifonn apertures, smaller node and a more 
promin(Mit carijia; the reverse fac(^ was not observed by him. If 
specimens found here })rove specifically distinct, the name P. spin- 
ulosa should be used as tliat is tlie name nnderwhich tlie writer 
Lad placed them before Rogers definod his species. 

Nebraska sj)ecimens r(^scnd)le P. trilineata Meek in general 
zoai'ial measurements, but have a very different reverse face 
with small tul)ei'cules. The olnerse face does not show a trilini- 
ate carina, but has sj)ines on a carina. Nodes though a])sent in 
Meek's s|)ecies, aie so i)rominent in old growths of Nebraska 
specimens, sui)])osed to be P. i)yriformipora, that tlie two species 
are easily distinguished by the unaided eye. Specimens in the 
Morrill Collection in the museum of the University of Nebraska, 
Jiincoln, N(d)raska. 

Occurrence — Coal Measures: Argentine, Kansas; Platts- 
mouth, and lioca, Nebraska, (^uite common in the first Warner 
quarry one mile north of Poca. 

Piiiiiatopora youii{>^i Ulrick 
PL. XYlll, Fig. 1. 

1888. Pinnato[>oia youngi Ulj"ich, Bull. Denison Univ., IV, p. 

78, pi. XI\', (), Ga. 
1890. Pinnatojiora youngi ririch, (leol. Surv. 111., Vlll, p. 615, 

pi. LXVl, 3.^ 
1894. Pinnato[)ora voungi Ulrich, Xeves, Missouri CJeol, Surv., 

V, p.31. 
1900. Pinnato|)ora youngi Ulrich, Nickles and Bassler, Bull. 

173, U. S. (;. S., ]). 357. 
1903. Pinnato])ora youngi Clrich, Barbour, Nebr. Geol. 

Surv., ], ]). 127. 
The writer suj^posed the specimens found here represented a 
new species and sent some of them to Mr. Ulrich for verifica- 
tion, wlio pronounced them identical with specimens which 
lie had collected from a number of localities and to which he 
has given the manuscript name P. yonngi vai*. carbonaria. 
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This variety dilTers IVoiii typical spociniriisortlie spci-ics in liav- 
in,U a sli^rlitly smaller midrih, and tliirtocMi iiistt^ad of olcvcii ])in- 
na(\ on (*acli side, in a space of 1 cm. The apertures are smaller 
and are not so far apart, with thirteen, instead of rleven in each 
series, in ."> nun. The carina and nodes appear less well dexcl- 
oped. Sp(»cimens in the collection of K. ( ). I'Irich, Xewpoit, 
Kentucky, and in tla* Morrill Collection in th(^ mnsiMun of the 
I'niversity of X(d)raska, Lincoln, Xehraska. Fonnd in the Coal 
-Moasnres at I'lattsmonth, Xehraska. Typical spteimens of the 
sptH-ies have heen ro||(»ct<M| hy K. ( ). I'Irich as fnjl.iws: \\'a\crly: 
Richlield, an<l Lodi, nhio; Keoknk: Keokuk, i<twa; Kind's 
Mountain, KentU(d\y. 

St^ptopora I*r(n(t 

I80II. Septopora Prout, Tran>. St. Louis Acad. Sri., I, p. IIS. 
Kor l)il)lio;i:raphy, see Xickles and l)a>sh'r. Hull. 1 7'», 
r. S. (;. S., p. lOL IIHMI. 

*' Zoai'ium a fenestrate, tialxdiate or h^af-like (*xj»ansion; pri- 
mary hranches numerous, increasiiiLT hy hifiircation <>r interjjola- 
tion; th(» lateral hranchc^s unite with those from tin* adjacent 
primary hranches; apertun^s in two rows on |)rimary and lateral 
brancluN; rev(M-se usually with iiiu* striae ;ni«l scatlei'ed 
dimorphic pores." F(Mi(*strated s|>(M'i(»s an* distinguished from 
Polypora and Kenestella hy the pr(»senc(* of ajx-rtures (»n the 
dissepiments. 

(Jenotype: Septopora cc^striensis Piout. L*an.Lie, Mississi])- 
pian — Coal Measures. The ^^(Mms is n^pn^sented in the state by 
a lar^(* number of s|)(M-imens, most of which sh<»uld Ix* referrc^l 
to S. bisorialis (Swallow) which sp(H-ies incdudcs practically all 
fenestrated forms, 'j'he followin^^ species and varieties have 
been collected in th(» stat(»: S. d(»cipiens I'Irich. S. multipora 
(Ro<?ei*s), S. cestriensis Prout, S. biserialis .Swallow \ S. bisi^r- 
ialis-nervata IMrich, S. pinnata riricli, and S. robusta l.'lricli. 
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Septopora decipiens Ulrich 
PL. XVIII, Fig. 2. 

1890. Septopora decipiens Ulricli, ( Jeol. Surv. 111., VIll, p. 630, 

pi. i.XVI, 9. 
1900. Septopora decipiens Ulrich, Nickles and Bassler, Bull. 

173, U. S. Ci. S., p. 405. 
1903. Septa[)ora decipiens Ulrich, Barbour, Nebr. Geol. Surv., 

1, p. 1-^7. 

'' Zoariuni a narrow jiinnate stripe, dividing dichotoniously at 
distant intervals, with often a fenestration for a short distance 
above the bifurcation." " Usually the pinnae are short, subcar- 
inate, taper rapidly, with twelve or thirteen on each side in 1 cm. 
Midrib increasing gradually in width from 0.5 to 0.9 or 1 mm. 
between the bifurcations; on the obverse with a well defined 
rounded carina, carrying faint nodes 1 mm. apart. Zooecia in 
two ranges excej)t often just l)eneath a bifurcation where three 
rows may ])revail for a short distance. Apertures rather iarge, 
suboval, 0.15 mm. long, as much or less apart, number between 
pinna seventeen in 5 nun. Peristome very faint. Accessory 
])ores small, about 0.05 mm. in diameter, distributed at irregu- 
lar intervals among the zooecia apertur(»s. Ueverse of midrib 
rather broadly rounded, very finely striated, Avith a small num- 
ber of accessory pores." (Ulrich) 

As yet oidy a few undoubted specimens of this species have 
been found in Nebraska. The midrib is 1.1 nun. wide below a 
bifurcation; the aj)ertures are slightly farther ajDart than typical, 
with sixteen instead of seventeen occuring in 5 mm. In other 
respects the best s|)eciinen secured agrees with the above descrip- 
tion. 

Occurrence — Chester CJroui): Sloan's Valley, Kentucky; Coal 
Measures: i^lattsmouth, and Ashland (?), Nebraska. So far as 
the writer knows, this is the first rej)orted occurrence of the spe- 
cies in the Coal Measures. 
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Septopora niiiltipora {Rogers) 
PL. XVIII, Figs. 3, 4. 

1900. Piiinat()i)ora niultipora Rogers, Kansas Univ. Quar., IX, 
No. 1, pi. Ill, 2, 2a. 

1901. Pinnatopora niultipora Rogers, Kansas Univ. Quar., IX, 
No. 4, p. 247. 

1903. Septapora iniilti[)ora (Rogers), Barbour, Nebr. Ueol. Surv., 
I, p. 128. 

** Zoariuni a ratlier large pinnate frond. Midrib straight, 0.5 
nun. wide, giving olT on each si(k^ four branches in 5 mm. Pin- 
nae long and slender, about 0.3 mm. wide, given off subalter- 
nately at an angle of about 75 degrees. Zooecia in two alternat- 
ing rows. Apertures small, subcircular, about their own diam- 
eter apart, seventeen in 5 mm. One aperture occurs at the 
small angle ol' the ])innae with the midrib, and five in the space 
•between. Reverse face covered Avith line longitudinal striae 
and circular pores, Avith moderately Avell defined peristomes. 
Obverse face not seen." (Rogers) 

Nebraska s|)ecimens, though somewhat more robust, agree in 
the main with the above description. The midrib is 0.5 to 0.7 
mm. wide; the ])innae averaging 0.30 nnn. wide, unite by dis- 
sepiments j)roving that the specimens belong to the genus Sep- 
topora and not to Pinnatopora as given by Rogers. The revei*se 
pores are also indicative of the generic position. The obverse 
face shows a rounded carina, 0.15 mm. Avide, with small nodes 
placed at distances of 0.35 mm. Zooecia subalternately placed 
in two not very regidar ranges. Apertures subcircular, one 
and one-half to twice their own diameter aj)art, seventeen to 
nineteen in 5 nnn., with about five in each range in the space 
between the junction of the [)innae and midrib. Two ranges 
occur on the ])innae. This species is closely related to vSepto- 
pora decipiens Ulrich, but has eight instead of twelve to 
thirteen lateral branches or })innae on each side of the midrib 
in 1 cm. 

If Rogers' specimens differ in zoarial characters (as they may) 
so that they should be placed with the genus Pinnatopora, the 
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Nt'hraska >|uHinHMis will, in that evt^iit, be a distinct species of 
Srptnpora. SjuH-imiMi-^ in tlio Morrill Cnllcction in the niusemn 
oC iln' I'nivtMsitx «>r N('lna>ka, Lincoln, N(^F)iaska. It may he 
that Mvrk nirasuHMl >iMH-ini(Mi> ol" tliis spccii^s instead of P. 
trilinrata, tlu^n'hy causinLr him t(» niakt' th(» (»iTOr in respect 
to tin' nnniher of pinnat* in 1 cm. •S(m»(I«m)I. Snrv., III., VIII, 

( )iTnrri'n(i^ Coal Measures: Kn.loia, Don. ucUis county, Kan- 
sas; IMattsm(»uth, SouthluMnl, l{. n-a, an»l Lonisvilh\ Nebraska. 

Septopora eestrieiisis Pwut 

1»L. XIX, Fio. 2. 

jSol) S(*pto|>ora (Tslriensis I^rout, Trans. St. Louis Acad. 

sei., I, p. ns, pi. xvin, -j-'ju. 

ISIM). Scptop(»ra cestriensis ririch, (Icol. Surv., ill., VIII, ]>. 

(;i\S, pi. LXIV, I, ll>. 
ISDI. St^ptopora cestritMisis, Kevins, Missouri (J(»ol. Surv., V, 

IS'JT. Septo|)()i-a ci^stritMisis, Simj)son, Kourlt^enth Ann. Ifep. St. 

(leol. New York, h)r yr. ISIM, p. olT), tiir (io. 
11)00. S(*ptopora cestricMisis, Niekh^s and IJasshM*, Hull. 17^1, 

r. S. (i. S., p. lOo. 
li)0;>. S{»ptopora cestritMisis Prout, Barbour, X(»br. (leol. Surv., 
I, p. ll>7. 

"Zoarium a rathiM* dt^licate, bnt compactly \vov(mi llabellate 
expansion," of medium size. Hrancln^s narrowly rounded on the 
nni^rse, not vcmt strai<>ht, striated Avhen you nt^, increase in niini- 
b(M* by bifurcation, avera^ue width i).7h) mm., 0.(1 to 0.8 nun. 
before, and 0.') to 0.1 nun. innne<liately aftcn* bifurcation, witli 
tAvelve in 1 em. Accc^ssory pores circular, 0.07 to 0.09 mm. if 
diameter, witli usually one or two placed near each end on 
each dissepiment. The obvei-se face is snl)an<j:nlar, with a 
small carina carrying nodes placed at distances of about 1 mm. 

I)isse])iments ])ass nearly straight between brant'hes, with a 
considerable terminal expansion; on the reverse, they are 
quickly rounded, on a level with or slightly (h^pressed below 
the branches, and striated if young. 
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Feiiestrules small, siibcireiilar near the base of the zoariiini, 
more siibquadrate in the periphery, with eleven in 1 cm. 

*'Zooecia in two ranges, but a third is occasionally interpolated 
just before a bifurcation. Apertures circular, 0.14 mm. in 
diameter, al)out two-thirds of their own diameter apart, twenty- 
two to tw-enty-three in 5 mm." Commonly four a])ertures 
are placed on each dissepiment-, the number varying from two 
to five. Accessory pores are generally found on the dissei)i- 
ments and a few^ may occur among the zooecia. 

"The distinguishing features of this species are the compact 
appearance of the network, the small rounded fenestrules, large 
nmnber of branches in a given s])ace, the short (lisse])iments 
and few zooecia on them, and the comparatively large size of 
the accessory j:)ores. . These differences ap])ly ])articularly to its 
nearest relative and associate, S. sul)([uadrans." The s])ecies is 
quite readily distinguished from S. bisei'ialis (Swallow) and 
closely related forms by the manner in which branches increase 
in number. The increase is l)y bifurcation and not by inter- 
polation or lateral division, as in closely related forms. This is 
the first published rej)ort of the occurrence of the s])ecies in 
the Coal Measures. 

Occurrence — Chester (iron j): Chester, Illinois; Sloan's Valley, 
and several localities in Western Kentucky. (Ulrich). 

Coal Measures: Southbend an<l IMattsmouth, Nebraska. 

Septopora biserialis (Stcalloiv) 
Pi.. XVIII, Fi(i. 5. 

1858. Synocladia virgulacea Philli])s (?), vSwallow^ Trans. St. 

Louis Acad. vSci., 1, j). 179. 
1858. Synocladia biserialis Swallow, Trans. St. liOuis Acad. 

Sci., I, p. 179. 
1860. Synocladia biserialis. Meek and Hayden, Proc. Acad. 

Nat. Sci., Phil., p. 24. 
1866. Synocladia virgulacea (not of Phillips), Geinitz, Carb. 

und Dyas in Nebraska, p. 70, pi. V, 14. 
1870. Synocladia virgidacea var. biserialis, Meek and Worthen, 

Geol. Surv., 111., V, pi. XXIV, 15a-c. 

7 
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1872. SyiiofUidia biserialis, Meek, Pal. Eastern Nebr., p. 156, 

pi. Vll, 5a-5e. 
1874. Synocladia biserialis, Meek, Amer. Jour. Sci. Arts., Ser. 

8, VII, p. 486. 
1877. Synocladia biserialis, White, Wheeler's U. S. G. S., IV, 

p. 107, pi. VII, :^a-c. 
1884. Synocladia biserialis. White, Thirteenth Ann. Rep. 

Indiana, (leol. Nat. Hist., i)art 2, p. 138, pi. XXV, 11-13. 

1887. Septopora biserialis, Foerste, Bull. Sci. Lab. Denison 
Tniv., 11, p. 87; ibid.. Ill, 1888, pi. \U, 16a-c. 

1888. Synocladia biserialis, Keyes, Proc. Acad. Nat. Sci. 
Phila., p. 2l>;l. 

1890. Septopora biserialis, IJlrich, (leol. Surv. 111., VIII, p. 631, 

pi. LVI,ll. 
1894. Se[)topora biserialis, Keyes, Missouri Geol. Sui-v., V, p. 

:52, pi. XXXIV, Ja-d. 
1890. Septoi)ora biserialis, Smith, Proc. Anier. Phil. See, 

XXXV, p. 237. 
1898. Septo])()ra biserialis, Darton. Irrigation Paper. No. 12, 

U. S. (1. S., p. 10. 

1900. Sc])t()pora l)is(M-ialis, Nicklcs and Bassler, Bull. 173, U. 
S. (J. S., p. 405. 

1901. Se])toj^()ra l)iserialis, Rogers, Kans. Univ. Quar., IX, No. 
4, pp. 2:59, 240, etc. 

1903. Sej)to]X)ra biserialis (SAvalloAv) Barbour, Nebr. CJeol. 
Surv., I, p. 127. 

"Zoariuni large, irregular, infundibuliform, strongly folded 
and often overlapping in the uj)[)er portions." Branches nearly 
])arallel (except near the base), increase in number by interpola- 
hition or by lateral division, evenly rounded, smooth or striated, 
with few ac-c(^ssory ])ores ou the reverse; obversely, they are eon- 
vex exce])t for a small mesial carina Avhich carries nodes 0.5 by 
0.8 mm. apart; nodes long and prominent on old specimens. 

^'Branching averaging 0.5 mm. Avide, but varying from 0.3 
or 0.4 to 0.7 or 0.8 nun. with nearly unifonnly ten in 1 
cm." Some specimens show eleven or twelve in 1 em. Dissep- 
iments usually arched, sometimes straight, two-thirds as wide as 
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the branches, depressed and often striated on the revei'se, at 
times faintly cariiiated on the obverse, with accessory pores 
scattered among the zooecial apertures. ^'Fenesti-ules usually 
transversely oblong, often irregularly quadrangular or some- 
what crescentric, wider than tlie branches, about thirteen in 1 
cm." They vary nmch with the condition or age of gi'owth. 

Zooecia in two ranges on the branches and dissepiments; 
apertures subcircular, Avith thin peristomes, 0.12 to 0.14 mm. in 
diameter, about two-thirds their own diameter apart, twenty to 
twenty-one in 5 nmi.; tliree to eight apertures occur on each 
dissepiment. 

The species is distinguished from S. subquadrans Ulrich, 
principally by the method by which the number of branches is 
increased, namely interi3olation and lateral division instead of 
bifurcation, as in the latter. The sjDccies is closely related to S. 
robusta, l)ut has fewer accessary pores on the revei-se faces and 
does not have three ranges of zooecia on the dissepiments. 

Occurrence — Coal Measures: *' Various localities in Kansas, 
Nebraska, Missouri, Indian Territory, Iowa, Illinois, Ohio, and 
Kentucky." This is one of the most common fossils found in 
Nebraska, occurring in many of the Coal Measure exposures, as 
at Plattsmouth, LaPlatte, Cedarcreek, Richfield, Southbend, 
Louisville, Ashland, Falls City, Dawson, Tecumseh, Tablerock, 
Bennett, Rulo, Peru, Nebraska City, Rockbluif, Nehawka, Weep- 
ing Water, and Roca. 

Septopora biserialis-nervata Vlrick 
Pl. XIX, Fig. 1, AND Frontispiece. 

1890. Septopora biserialis var. nervata Ulrich, Geol. vSurv. 111., 

VIII, p. 632, pl. LXIV, 6. 
1900. Septopora biserialis-nervata Ulrich, Nickles and Bassler, 

Bull. 173, U. S. G. S., p. 405. 
1903. Septopora biserialis-nervata Ulrich, Barbour, Nebr. 

Geol. Surv., I, p. 127. 
This variety is well represented in the state, especially in the 
shales at Roca, where specimens, usually well preserved, are 
easily collected; one of the largest specimens is 8 cm. high by 
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6.5 cm. wide. Tlie zoariuiii is fan-sliapecl, consisting of primary 
and seccmdarv branches; tlie former are given oflF radially from 
tlie base and in turn give rise, at acnte angles from tlieir sides, 
to secondary l)ranclies wliicli gradually increase in size and in 
turn become ])innated. Nebraska specimens have an average 
of nine branches and ten fenestrules in 1 cm. 

**They dilTer from the ty[)ical form of the species in liaving 
primary and secondaiy l)ranches, the former being much 
stronger than the latter and arranged in a radial manner around 
the l)ase." 

Occurrence — Chester (iroup: Kentucky; Coal Measures: 
Illinois; near Red Oak, Iowa; Koca, Plattsmouth, Southbend, 
Louisville, La Platte, Bennett, and Tablerock, Nebraska. 

Septopora piiuiata VMch 
PL. XX, Fkjs. 1, 2. 

](S!M). Sei)toi)()ra ])iiHiata I'Irich, (leol. Surv., 111., VIII, p. 633, 

1)1. LXIV, 7, 1)1. LXVJ, la. 
1!)0(). Sc^ptopora inten)])()rata IJogers, Kans. Lniv. (^uar., IX, 

No. L p. l\, pi. UK '\ "»a. 
11)00. Se])t()p()i-a i)iMnata Llrich, Xicklcs and Bassler, Bull. 173, 

U. S. G. S., p. 406. 
IIHK). Septopora pinnata I'lrich, l?ai-bour, Nebr. (Jeol. Surv., I, 

p. 128. 
Zoarium a pinnate^ frond consisting of one or more midribs 
and lateral bi'anches; midribs rountled on the reverse, but car- 
inate on the obvers(% where each bt^ars a I'ow of small nodes 
O.IV) nnu. apart; blanches 0.5 to 0.7 mm. wide. Lateral 
branclu^s giv(»n olT subaltei'iiately from the midrib at less acute 
angles than in S. bisei'ialis-nervata llrich; they are also carin- 
ated. '^Ki.Lrht branchlets averaging 0..*> imn. wide are given ofiF 
from each side of tlu* midribs in 1 cm." Dissepiments rela- 
tively large, arched oi- straight. Fen(^strules usually about as 
wide as the branclu^s with eight to Wn in T) mm. Zooecial aper- 
tures subcircular, about their own diameter aj)art, Avith nineteen 
or twenty in o nun. and two to nine on each dissepiment. 
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Small pores are often found between the zooecial apertures; 
these also occur in other species of the genus. 

Tliis so-called species is not very different from basal portions 
of S. biserialis (Swallow), and it is doubted, therefore, whether 
it represents a logical species distinct from S. biserialis. S. 
interporata Rogers is without much doubt a synonym. 

OccuiTence — Coal Measures: Jasper county, Illinois; Argen- 
tina, Kansas; Roca, Ixmisville, Southbend, Peru, Bennett, and 
Plattsmouth, Nebraska. 

Septopora robusta Ulrich 
PL, XVIII, Figs. 6, 7. 

1890. Sei)topora robusta Uh-ich, CJeol. Surv., 111., Vllf, p. 633, 

pi. LVl, 9-»c, pi. LXIV, 3, 3a. 
1900. Septopora robusta l^lrich, Nickles and Bassler, Bull. 173, 

U. S. (J. S., p. 400. 
1903. Septopora robusta Ulrich, Barbour, Nebr. (Jeol. Sun\, 

1, p. 128. 
Zoarium a llabellato expansion resembling S. biserialis 
(Swallow) in general ai)pcarauce, but more robust. Branches 
rounded and striated on the revei*sc, at times quite convex, 
average 0.7 to 0.8 mm. wide, with iive to eight, usiudly five or 
six in 1 cm. The obverse face has a keel with prominent nodes 
placed 0.4 to 0.7 mm. ai)art; aged specimens show very large 
nodes. Dissepiments arched or direct, de])ressed, and narrowly 
rounded on the reverse. Fenestrules nearly obliterated in very 
old growth, average wider than long, also wider than the 
branches, with seven or eight in 1 cm. longitudinally. 

**Tlie zooecia form tAvo ranges on the Ijranches, Avith twenty- 
two or twenty-three in 5 mm. and three irregular rows on the 
dissepiments. The apertuii^s are comparatively large, being 
0.14 mm. in diameter and sej)arated l)y a little more than half 
their diameter." Seven to twenty apertures or more occur on the 
obverse face of each dissepiment; diameter with peristome 
0.21 mm.; one specimen has four irregular rows of zooecia on each 
dissepiment. A few accessory i)ores occur among the zooecial 
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apertures. Numerous accessory pores 0.08 to 0.13 mm. in 
diameter occur scattered over tlie revei-se face of branches. 

This species is distinguislied by its robust appearance, the 
presence of three ranges of zooecia on eacli dissepiment, and by 
the large number of accessory pores on the reverse face. Sep- 
arated branches may be confused with S. multipora (Rogers). 

Occurrence — Coal Measures: Fayette county, Illinois; Ben- 
nett, Taljlerock, Louisville, La Platte, and Dawson, Nebraska. 
It is very common at Bennett. 

Rhabdomesontidae Vine 

*'Zoarium ramose or simpFe, not articulated, sometimes with 
an axial tu])e, but generally solid, in wdiich case the axial re- 
gion is occuj)ied by thin-Avalled ])rimitive tubes, w^ith or without 
diaphragms; liemisepta usually present, hut never conspicuous; 
apertures circular or oval, usually in linear series between 
longitudinal elevated ridges, or in diagonally intersecting series; 
vestibule a rhond)ic or hexagonal sloi)ing area; mesopores gen- 
erally absent." Represented in the Coal Measures of America 
by three genera — Uhombopora Meek, Streblotrypa Ulrich, and 
Khabdomeson Young and Young, the first two of which are found 
in Nebraska. Rogers has recently collected rei)resentatives of 
the last named genus in Kansas and Missouri. 

Rhombopora Jfeek 

187l\ Rh()ndj()j)ora Meek, Pal. Eastern Nebraska, p. 14L For 
bibliography, see Bull 173, U. 8. (}. S., p. 393, 1900. 
'' Zoarium slender, ramose, solid; zooecia thick-walled in ves- 
tibular region; a])ertures in longitudinal or diagonally inter- 
secting series; acanthopores ])resent, sometimes of two kinds, 
large and small." The name is based on the rhombic vesti- 
bules. l)ia[)hragjns may be j)resent in small numbei-s. This 
genus is closely related to Stenopora and BatostomeUa. A few 
specimens collected here are very |)uzzling and can not be cor- 
rectly placed until some one well acipuiinted with these genera, 
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and with plenty of specimens for study, establishes the limits of 
each genus. The common species is Rliombopora lepidoden- 
droides Meek. Specimens doubtfully referred to R. crassa 
Ulrich, and R. persimilis Ulrich have been collected. 

Genotype: Rhombopora lepidodendroides Meek. Range, 
Silurian-Permian. 

Rhombopora lepidoclenclroicles Meek 
PL. VI, Figs. 2-4; PI. VII, FiGS. 1-12. 

1866. Stenopora columnaris, Geinitz (not of Schlotheim, 

1813, in part) Carb. und Dyas in Nebraska, p. 66. 
1872. Rhombopora lepidodendroides Meek, Pal. Eastern Nebr., 

p. 141, pi. VII, 2a-f. 
1877. Rhombopora lepidodendroides (?), White, Wheeler's U. S. 

G. S., IV, Pal,, p. 99, pi. VI, 5a-d. 
1884. Rhombopora lepidodendroidea, Ulrich, Jour. Cincinnati 

Soc. Nat. Hist., VII, p. 27, pi. I, 1-lb. 

1887. Rhombopora lej)idodendroidea, Foerste, Bull.. Sci. Lab., 
Denison Univ., II, p. 73, pi. VII, 3a, b. 

1888. Rhombopora lepidodendroides, Keyes, Proc. Acad. Nat. 
Sci., Philadelphia, p. 225. 

1894. l{hombo])ora lepidodendroides, Keyes, Missouri Geol. 

Surv., V, p. 35, pi. XXXIII, 4a, b. ' 
1896. Rhombopora lepidodendroides. Smith, Proc. Amer. Phil. 

Soc, XXXV, p. 237. 

1899. Rhombopora le})i(h)(k^ndroides (?) Meek, Knight, Jour. 
(Jeol., VII, p. 366. 

1900. Rhombopora lepidodendroides Meek, Nickles & Bassler, 
Bull. 173, U. S. G. S., p. 395. 

1901. Rhond^opora le])idodendroides,Rogers,Kans. Univ. Quar., 
IX, No. 4, pp. 240, 241, 245. 

1903. Rhond)opora lepidodendroides ]\Ieek,Condra,Amer. Geol., 

XXXI, No. 1, pp. 22-24, id. II, 1-10. 
1903. Rhond)opora lepidodendroides Meek, Barbour, Nebr. 
Geol. Surv., 1, p. 127. 
"Among a very large number of Coal Measure fossils found in 
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Nebraska, some of wliieli have been of service in determining 
stratigraphy, the foUowiiig seem to l)e the most common and 
widely distributed: Fusulina secalica, Seminula argentea, Chon- 
etes granulifer, S])irifor cameratus, and Rhombopora lepidoden- 
droides. The hist named s])ecies has a wide range both verti- 
cal and horizontal; it is more or less plentifully found in nearly all 
Coal Measures exj)()sures of the state, and in the Permian at Blue 
Springs and Wymore. 

The first s])ecimens were collected from outcrops along the 
Missouri river by Professor Marcou. They were identified by 
Professor (ieiiiitz of Dresden, in 1866, as Stenopora colunmaris 
(Schlotheim 1813, in ])art). According to Meek, Avho published 
the species in 1872, tlie speciniens observed by Geinitz were R. 
lepi(hxlendroi(h*s Meek incrusted by Fistulipora nodulifera Meek. 
The writer lias found several specimens which were (piite con- 
cealed by Kistulipora notbdifcra Meek, it is very evident, tliere- 
fore, that Profcssoi- (i(»initz may have erroneously identified two 
new speci(^s, one covering the other, as a single described species." 

Meek's (bagnosis is bas(»(l on the young growth, and, as a 
result, the sp(M-i(»s is often imperfectly known by that condition 
alone. Tli(» writer lias collected and placed in the Morrill Col- 
lection in tin* museum of the Liiiversity of Nebraska not less 
than iifty pounds, re|)r(*s(Mitiiig sevcM-al thousand nice clean 
s[)ccimcns. Thcv fall under the following ramose growths: 1, 
young condition; 2, old condition without monticules; »>, old condi- 
tion with monticules. To tlies(^ ramose growths may be added, 
th(Mnci'usting form, which is rarely found. From sui)erficial 
chai'acters, tlu^ casual obscMvcu* would try to separate the speci- 
UKMis into as many species as there aiv conditions of growth. 

Zoaria ramose, rarely incrusting, cylindrical or sliglitly com- 
|)ressed, straight to irregular in extcmt between bifurcations, in 
young and old conditions; surface smooth or montiferous; bifur- 
cations at irregular intc^-vals, etjual or une<[ual in size, angle 
variable, usually (it) to 80 d(»grees. Young specimens, pi. VI, 
jigs. 2, '\; ])l. VII, (igs. 1-5, slender, cylindrical, small, average 
diameter less than 2 mm., surface |)a])illos(% due to ])rojecting 
acanthopoi-es. Old conditions, i)l. VII, figs. 7-12, larger, more 
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irregular, with or without monticules, size variable, diameter 3 
to 8 mm., average 4 or 5 mm.; monticules of montiferous speci- 
mens differ in size and arrangement as shown by pi. VII, fig. 10. 

"Zooecia curve gradually from central to cortical portions of 
zoarium, through which, in old growths, they continue in nearly 
straight lines to the apertures; walls in central or immature 
region thin, in cortical or mature portion thick, with acantho- 
pores as a prominent feature; acantho[)ores or tubuli, as they are 
sometimes called, between zooecial walls, of two sizes, large and 
small, project from tlie surface when avcU ])reserved. Zooecial 
cavities or cells polygonal in the innnatui-e region, circular in 
section and usually smaller in the mature j)ortion. Tabulae 
wanting in most cells, l)ut fre<juently found in old growths. 
Apertures subcircuJar in form, arranged (in young growth) in 
vertical and diagonally intersecting series which open into rhom- 
bic or subeHi|)tical vestibules; vestibules in very young speci- 
mens subellii)tical. The intersecting scries and vestibules are 
not plainly shown in old growths." The removal of the vesti- 
bules is sometimes due to abrasion. 

"These brief notes may show that the so-called rhombic vesti- 
bule has been over-estimated as a character. Probably the 
incrusting form has been described as a species under Stenopora. 
The systematic position of the species is ludd in dispute. Meek 
placed it under the ])()lypi." 

OccuiTence — Coal Measui'cs: "A rnther connnon sj)ecies at 
various localities in Nebraska, Kansas, ^lissouri, Iowa, Illinois, 
and Ohio." Found at Bennett, Roca, Ashland, Sonthl)end, Louis- 
ville, Uichiield, ('(Mlarcreek, La Platte, IMattsmouth, Wyoming, 
Nebraska City, Tecumsc^li, Tablerock, Humboldt, Dawson, 
Salem, Falls City, Weeping Water, Nehawka, Rockbluif, and 
other localities in Ncbraskn. The young growths occur in 
large nund)ers at Tableiock, while sjiecimens in the old condi- 
tions of growth are even more abundantly found just above a 
thick bed of llinty limestone outcr()j)|)ing along the Platte river 
from Louisville to Southbend. Permian: Some years ago Pro- 
fessor Knight collected s|)ecimens at Blue Spiings, and Wymore 
and referred them with question to this species. Since that time 
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tlie writer has identified the species in the Florence flint at 
tljose ]3 hires. Professor Prosser has collected and identified 
specimens from the Permian of Kansas. Tlie above description 
by tlie writer, but sli^i^htly modified, Avas recently published in 
the American (Jeolo^^ist. 

Streblotrypa Vlrich 

181)0. Strel)l()trypa Uhich, CJeol. Surv. Illinois, VIII, pp. 

40:5, CO;l! 
181)7. Streblotrypa, Sinipsou, Fourteenth Ann. Ilep. St. Geol. 

New York, for yr. 1894, p. 551. 
181)1). Streblotrypa, ClVabau, Bull., Buffalo, Soc. Nat. Sci., VI, 

p. 1(57. 
IIJOO. Streblotrvpa, Nicklcs and Bassler, Bull. 173, IT. S. G. 
S., pp. 44, 4l>(). 

Zoarium raiuose, slondcM", solid; zooecia lon^, tubular, diverg- 
ing^ from an imaginary central axis; inferior hemiseptuni best 
dcv(»l()|)(Ml, and situated well down in the lumen of the zooeciuni; 
apertures cllij)tical, |)(Mistomed, usually in longitudinal series; 
small pits, one to twelve or mon* in number, and arranged in 
two or more rows Avhen numc^'ous, occur between the apertures; 
small acanthopores may b(» })i-(»sent. S|)ecimens of Rhonibopora 
lepidodcndroides in which the acanthopores have Aveathered out, 
forming apj)ar(Mit mcsoporcs, arc very deceptive and might, by 
a casual examination, be wrongly id(Mitilied as members of this 
genus. A lew sjx'cinuMis in that condition were observed. 

(icnotyijc: Streblotrypa nicklesi [Tlriith. Range, Devonian- 
Permian. 

<.)nly two species have been reported from the Coal Measures 
of America, oik* of which, S. prist^a, occurs in Nebraska. 

Rogers i'(»c(»ntly collected the same in the Permian, at Grand 
Summit, Kansas. 
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Streblotrypa prisca (Gabh and Hoi-n) 
PL. XX, Figs. 3-8. 

1862. Cavea prisca (Gabb and Horn), Jour. Acad. Nat. Sci., 

Phila., Ser. 2, V, p. 175, pi. XXI, 67. 
1900. Streblotrypa idriclii, Rogers, Kansas Univ. Quar., IX, 

No. 1, Ser. A, p. 3, pi. 1, 3, 3a. 

1900. Streblotrypa prisca, Nickles and Bassler, Bull. 173, U. 
S. G. S.,V. 422. 

1901. Streblotrypa prisca, Rogers, Kans. Univ. Quar., IX, No. 
4, p. 252. 

1903. Streblotrypa prisca (Gabb-Horn), Barbour, Nebr. Geol. 
Surv., I, p. 128. 

Zoarium a long, cylindrical branch with lateral and dichotom- 
ously formed divisions; branches generally straight, 0.5 to 1 mm. 
in diameter, circular in cross section, dividing at distant inter-, 
vals; lateral divisions thrown of! at nearly right angles from 
the main stem or its divisions; surface modified by slightly Avavy 
longitudinal ridges between which occur shallow depressions 
into which the a])ertures and inesopores open; zooecial tubes 
long, nearly equal in width throughout, curve slowly to the sur- 
face, walls thin, with inferior hemiseptum; superior hemiseptum 
not observed by the writer. A]:)ertnres oval, surrounded by thin 
peristomes, arranged in alternating longitudinal rows which are 
separated by straight or nndulating ridges, quite large, longer 
axis vertical, 0.8 by 0.14 mm. across, Avith eleven occurring in 
5 mm. longitudinally, and three in 0.77 mm. diagonally. Small 
pits or meso])ores, usually in two j*o\vs, ])laced at regular inter- 
vals, generally witli six in each cellule or depression. 

'*Tliis species reseni])les S. nicklesi, Ulrich, but has much 
larger cells." Withont donbt Rogers' S. ulrichi is a synonym. 
The species is quite plentifully represented in an impure lime- 
stone in the Warner qnarries, one mile north ot'Roca, Nebraska. 

Occurrence — Coal Measures: Fort Belkiuip, Texas; Laiv- 
rence, Scranton, Topeka, Cottonwood Falls, and ten miles north 
of Manhattan, Kansas; Asldand, Plattsmouth, Falls City, Ben- 
nett, and Roca, Nebraska. "Permian at Grand Summit, Kan- 
sas." (Rogers). 
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Cystodictyonidae Ulrich 

"ZoariTiin consisting of two or three layers of cells gi'own 
together back to hack, forming l)ranching, fenestruled, or entire 
leaf-like exj)ansions or triangnhir branches; zooecia semicordate 
or obovateacuniinate in ontline, arranged longitudinally; orifices 
snbcircular, vestibule elongated; apertures Avith peristome and 
more or h^ss well developed lunarium; interzooecial spaces occu- 
pied by vesicidar tissue, often filled with a calcareous deposit 
near the surface." 

The family is represented in the Coal Measures of Nebraska 
by a single genus, Cystodictya Ulricli. 

Cystodictya UlHch 

1882. Cystodictya riricli, .b)ur. Cincinnati Soc. Nat. Hist., V, 
p'p. 152, 170. See Bull. 17:^>, U. S. 0. S., p. 220, 1900, 
for biI)liograj)liy. 

*'Z()arium ramose, branches sliarj)ly elliptical in cross section, 
with subj)arallel, n()nj)()rifcr()us margins; aj)ertures subelliptical, 
in linear scries between longitudinal ridges, which may not 
always Ix* pn^seiit, lunarium on the sid(^ of the aperture nearest 
the margin of tlu^ brancii; intei*sj)aces finely striated, granulose 
or smooth; pits and cells siiow only in a worn condition.'' 

(Ienoty))e: Cystodictya ocellata Clrich. Range, Devonian- 
Coal Measures. li(*pr(*sented in Nebraska by three species, 
V. anisopora (\>ndra, C. inecpunnarginata l{ogei*s, and C. 
lophodes Con(h*a. All specimtMis found here occur in the uj)per 
beds ol* the Vo-A Measui'es. 

Cysto<lict.va aiii.sopora Condra 
i'L. XXI, Fios. 1-5. 

11102. (Vstodictya anisoj)ora Condra, Amer. (Jeol., XXX, 

No. (), ])j). .').");■), :!.")(), ])!. XXV, l-f). 
190.'). Cvstodictva anisopora Condra, Harbour, Nebr. (icol. Surv., 

I,' p. Il'7.' 
Zoarium a l)ifurcating and lat(M-ally <livirling bninch, 0.8 mm. 
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or more thick, 1 to 1.25 mm. or more wide between the bifurca- 
tions, 1.5 mm. wide just below a bifurcation or division, subel- 
liptical in section; one margin usually a])peai-s sharper than the 
other, resembling, to a degree, C. inequamarginata Jlogers. 
Bifurcations not numerous, at wide angles. 

Zooecial apertures in four, five or six, usually five linear 
series on each face of the zoariuni; the number of rows is 
yet largei* just beh)w a bifurcation. Aj)ertures subc-ircuhir to 
elliptical in form, elevated, forming a small lip on the side ot' 
the wide margin when perfect, vary in size in the different 
series, large to small, al)out 0.14 mm. wide by 0.18 to .2 nun. 
long in the row nearest the widemai-gin, smallest in the row 
nearest the narrow margin, two or thi-ee times their own 
diameter apart longitudinally (more in the fifth lange), 
closer laterally. The first range has six and om^-half or 
seven apertures in 5 nnn., the third eight, and the fifth 
nine and one-half; no longitudinal ridges were observed; aj)er- 
tures of well preserved specimens usually located on prominent 
transverse ridges, except the less i)rominent apertures of the 
fifth range, which are located near the narrow margin. The 
apertures of this range occur between the small ends of the 
transverse ridges and alternate with the ai)ertures of the fourth 
range. The transverse ridges are highest and broadest near the 
wide margin and decrease in width and elevation towards the 
narrow margin. 

The zooecia of the two faces of the zoarium are sej)arated by a 
definite mesotheca, lie close together against the latter, and are 
incompletely se])arated from each other by vesicular tissue. 
The main body of each zoarium is vertical, from which a vesti- 
bule or neck curves (juickly to the surface. 

This species is related to C. inecpiamarginata Rogers, but has 
greater range in the size of aj)ertures. The zoaria are more 
robust, and show, when i)erf(H;tly preserved, transvei-se I'idges. 
There are four or five and sometimes six, instead of three or 
four longitudinal series of apertures; also, about six and one- 
half to seven instead of ten large a])ertures occur in 5 mm. 
in the range nearest the broad margin. The name is based on 
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the unequal apertures. Type specimens Nos. 4-18-2-99 and 
17-5-02 in the Morrill Collection in the museum of the Univer- 
sity of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Roca, Ashland, and Louisville, 
Nebraska. 

Cystodictya iuequHinarginata Bogera 
PL. XXI, Fig. 10. 

1900. Cystodictya inequiniarginata Rogei*s, Kans. Univ. Quar., 

IX, No. 1, p. 2, pi. I, 2-2b. 
1903. Cystodictya inequiniarginata Rogers (?), Barbour, Nebr. 
Oeol. Surv., 1, p. 127. 

The first specimens of this species were collected at Roca, 
1897. They agree in the main with Rogers' description, which 
is as follows: 

**Zoarium a long stipe, dichotomously dividing at frequent 
intervals. Branches acuminate-ovate or subcircular in cross sec- 
tion, about 1 nnn. wide and 0.75 mm. thick. Nonporiferous 
margin narrow and sliarp on one side; rather wide and rounded 
on the other. Zooecial apertures much elevated in unworn 
specimens, small, subcircular, separated longitudinally by about 
twice their own diameter; arranged in three or four linear series. 
In a space of 3 mm. six apertures occur in the row nearest the 
wider margin, while eight occur in the same distance in 
the row nearest the narrow margin. Apertures also quite 
regularly arranged in diagonal series, about four in 1 mm. 
Between the cell ranges obscure longitudinal ridges often occur." 

Occurrence — Coal Measures: Lawrence, Kansas; Kansas City, 
Missouri (Rogers); Roca, Nebraska. 

Cystodictya lophodes Condra 
PL. XXI, Figs. 6-9. 

1902. Cvstodictva lophodes Condra, Amer. Ceol., XXX, No. 6, 
]x 352, pi. XXV, 6, 7. 

1903. Cvstodictva loi:)hodes Condra, Barbour, Nebr. Geol. Surv., 

I,' p. 127; 

Zoarium a bifurcating stipe, subcircular or slightly elliptical 
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in section, 1. to 1.5 mm. wide between bifurcations, about 2. 
mm. at a bifurcation; angle of bifurcation wide. Noni^oriferous 
margins narrow, equal or about equal in width. Zooecial aper- 
tures in linear series between longitudinal ridges. Ridges 0.2 
mm. apart. Four or five, rarely three subalternate ranges of 
apertures occupy each face of the zoarium. '* The number is 
increased to six or seven below eacli bifurcation. Apertures 
subcircular to elliptical, rather hirge, 0.12 to 0.14 mm. wide by 
0.18 mm. or more long, differ little in size, about twice their 
own diameter apart longitudinally, about the same distance 
apart in each range, with eight in 5 mm. in ea(*h range; tliey 
open into trough-like depressions between the longitudinal 
ridges. Pei'istome complete or incomplete, usually showing a 
small lip. One well preserved specimen shows apertures less 
than two diameters a])art, averaging 0.2 long and 0.16 mm. 
wide; the length with the peristome is 0.3 nun.; the longitudi- 
nal ridges do not show plainly at the bifurcations. Vesicular 
tissue composed of small irregular vesicles is closely packed 
about the zooecia. 

Distinguished from (J. anisopora by the moi*e ecpud aper- 
tures and margins and the absence of transverse ridges. In per- 
fect specimens the a[)ertures open between longitudinal ridges 
instetid of being elevated on the oblique ridges as they usually are 
in that species. It is not known just how closely this species is 
allied to C. divisa Rogers which w^as briefly described from hemi- 
branchs and sections, the poriferous faces not showing. Speci- 
mens of this species do not divide into hemibranchs. Type speci- 
men No. 5-7-4-00 in the Morrill Collection in the museum of the 
Univei-sity of Nebraska. 

Occurrence — Cbal Measures: Roca, Nebraska. 
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TABLES FOR IDENTIFICATION OF NEBRASKA 
BRYOZOA 

Key to Genera: 

1. Zoarium foiK^stratcMJ; branches usually small, with carina; 
7A)oecia in two nin^^(*s, on branches only. Fenestella. See 
Table I. 

2. Zoarinni fenestrated; zooecia in two to ei^ht ranges, on 
branches only. Polypora. Table II. 

3. Zoarinni j)innate, bil'nrcate or j)ahnate, without dissepi- 
ments, otherwise mnch like Polypora. Thamniscus. Tal)le II. 

4. Zoarinni usually fenestrated; zoocH-ia on branches and dis- 
sei)iments. Septopora. Table 111. 

;■). Zoarium a j)innate stipi* withont diss(^j)inients; zooecia in 
two ran<j;es on branch and i)innae. Pinnatopora. Table III. 

(). Zoarinni massive or incrnstinnr; surface with monticules 
or niacuhu*; zooecia cylindrical; one or more serit^s of vesicles 
between zooecia. Fistulipora. Tabh^ IV. 

7. Zoarinni like Fistnlij)ora, bnt with large, ramose fonn; 
zooecial tub(»s circular in section. Cyclotrypa. Table IV. 

8. Zoarium bifoliate, llatt(Mi(Ml, with nH^sothcM'a; zooecia sep- 
arated by vesich^s; ai)ertnres oblitpie, ])ointing distally. Meek- 
opora. Table J V. 

9. Zoarium ramose, (hdicate, elliptical in scM-tion, with noii- 
])oriferons margins IxMween the two j)()riierons faces; apertures 
in four to six liii(»ar scM'ic^s on each face of zoarium; vesicles. 
Cystodictya. 1 able V. 

10. Zoarium ramos(\ very slender; zooecia with long diverg- 
ing tubes; apertures elliptical, with ])eristonies; nnmerous small 
])its o|)en below apertnn^s. Streblotrypa. Table V. 

11. Zoarium ramose, slender; mature and immature regions; 
apertures small;, mesopores; numerous small ai^antliopores. 
Batostomella. Table VI. 
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12. Zoarium iiicrasting, massive, or ramose, Avitli mature 
and immature regions; diaphragms usually present; large acanth- 
opores at angles of cells. Stenopora. Table VI. 

13. Zoarium usually ramose, mature and immature regions; 
apertures usually rhombic in young specimens; large and small 
acanthopores. Rhombopora. Table VI. 

Batostomalla, Stenopora, and Rhombopora are not very distinct 
as genera. 
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Tables of Specific Characters 



TABLE 1— CiENUS 





Growth 


BRANCHES 


Carina 


Nodes 


Dissepi- 


NAME 


Character 




-a 


ments 

( Reverse 

face) 


F. mlmica 


Small, fine 


Straight 


.19-.26 


12-14 


Faint 


Small 


H Wd. of 
branches 


F. limbaia 


Small, fine 


Straight, stria- 
ted on reverse 


.23.25 


12-14 


Definite 


Small 


H'% Wd. of 
branches 


F. tenax 


Small, fine 
May be irreg- 
ular 


Straight to flex- 
uous 


.2-. 25 


12-13 


Strong 


Trace 


5i-HWd.of 
branches 




F. perelegans 


Large, regu- 
lar 


Cylindrical, 
straight. Few 
bifurcations 


25 or 
more 


9-10 


Not promi- 
nent 


Trace 


Thin, 
straight, 
much de- 
pressed 


F. spinulosa 


Large, regu- 
lar 


Straight, cylin- 
drical 


2- 28 


8-10 


Definite 


Prominent 


« Wd.of 
branches, 
straight 


F. conradi 


An undulat- 
ing foliar ex- 
pansion 


Stout, varying 


.3-.4 


9 11 


Low. round- 
ed wide to 
thin 


Closely placed, 
small also on 
reverse 


Broad to 
narrow, ex- 
panded ends. 


F. conradi-com- 
pactilis 


Thick, com- 
pact 


Thick from re- 
verse to obverse 


.3- 4 


9 9H 


Low. round- 
ed 


In two faint 
rows 


Stout 






F. cyclofenestrata 


Large, regu- 
lar, compact 


Rounded on re- 
verse 


25 or 
more 


12-11 Broad 




Very stout, 

expanded 

terminally 








F. parvipora 


Expanding 


Subcarinate on 
the obverse 


.24 


9-10 


Faint 


Trace 


Long, 
straight, H 
Wd. of 
branches 
















F. subrudis 


Regular to 
irregular 


Subcarinate on 
obverse 


35.45 


8 


Faint, thin 


Inconspicuous 


branches 


F. gracilis 


Regular 


Slender.straight 


2^ 


9-11 


Straight, 
definite 


Sharp, conical 


«-4 Wd. of 
branches 


F. kansanensis . . . 
F. polyporoides... 


Coarse, 
large 

Regular to 

irregular, 

coarse 


Cylindrical, 
strong 

Strong, straight 
or flexuous 


.3:-. 4 
35-. 6 


7-8 
5 ore 


Slightly flex- 
uous, promi- 
nent 

Quite 
definite 


Large, far 
apart 

Large 


«-H Wd. of 
branches 

H Wd of 
branches 


F. binodata 


Regular to 
Irregular 


Stout 


.35-.4J 6-8 


Wide, blunt 


Large, in two 
rows 


Stout 
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FENESTELLA 



rBNBSTBULES 

(Reverse face) 






Apertures 






Form 


S2o 


a ^ 
6 B 

12 


Character 


No. to the 
Fenestrule 


Distance 
Apart 


No. in 
5 mm. 


Peristome 


Subquadrangu- 
lar 


.35x 2 


Large, circular 


2 


xl 


24-25 


Definite 


Rectangular 


.3- 34x 

.15-. 18 


12 


Large, subcircu- 
lar or pyriform 


2. rarely 3 


xl 


23-25 


Definite, 
wide 


Elliptical 


.3X.12 


12 


Small, circular 


2 


xl or 
more 


23-24 


Poorly de- 
veloped 


Oblong 


.88-.4X 
.25 


9-10 


Large 


2, some- 
times 3 


xl or 
more 


19 


Not promi- 
nent 


Rectangular to 
short rectangu- 
lar 


.a5- 45x 
.25-. 35 


8-10 


Small, subcircu- 
lar 


2 


x2 


19 or 20 


Faint 


Subcircular, va- 
rying 


vary 


9 


Circular 


2 or 3, usu- 
ally 2 


xm 


20-23 


Poorly de- 
veloped 


Circular 


.25-35 


8 1-2 
or 9 


Circular 


2 


x2 


18 


Not promi- 
nent 


Circular to sub- 
circular 


.2 


12 


Medium size, 
circular to sub- 
circular 


2, rarely 3 


xl or 

more 


24 


Usually not 
well devel- 
oped 


Oblong 


.5-.^5x 
.31 


7V4 


Very small 


3 or 4 


x2 


25-28 


Subconical 


Elliptical to 
elongate-ellipti- 
cal 


.5-.55X 
.24 


6 


Medium size, 
circular 


3 


xl or 
more 


ITorlH 


Thin 


Subrectangular, 
regular 


.65x 25 


6 


Circular, close 
to carina 


4, rare ly 5 


xl 


23-25 


Thin 


Subquadrangu- 
lar 


.95X.4 


i% 


Circular, medi- 
um size 


4 or 5 


xl or 
more 


18 


Present 


Subquadrangu- 
lar, varying 


.9-1.25X 
.45-. 6 


34 
or 4 


Subcircular, in 
2 or 3 ranges 


4-6 


xlor 
more 


16-18 


Not promi- 
nent 


Subelliptical, 
varying 


.6-. 7 
X.35 


6 or 
6H 


Circular 


3 or 4 


xl^ 


18-20 


Incomplete, 
thin 
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TABLE IL— GENERA POLYPORA, 







BBANCHI8 




Dissepi- 
ments 


NAME 


Growth 


Obverse face 


Reverse face 


la 


2 • 

il 


Nodes 


P.elliptica 


Regular, 
large 


Convex to 
subcarinate 


Convex to 
subcarinate 


5 


12-16 


Small to 
large 


Stout in old 
growth 


P. white! 


Irregular, 
small 


Convex, 
rather rough 


Quickly 
rounded 


5 


12-16 


Few, small 


Slender, 




ends 
expanded 


P. spinullfera .... 


Regular 


Convex 


Usually 
quickly 
rounded 


5-. 8 


12 or 
13 


Small, many 


Stout 














P. basslerl 


Regular or 
irregular 


Convex to 

quickly 

rounded 


Subcarinate 
or convex 


.6-1 


8-10 


Quite largo, 
scattered or 
central 


Usually long 


P. reversipora — 


Regular 


Quickly 
rounded 


Slowly round- 
ed, slightly 
flexuous 


.7-.9 


10 


Very large 


Stout on 
reverse 


P. ulrlchi 


Usually 
spreading 


Subcarinate 


Convex or 

narrowly 

rounded 


r- 


7-9 


Large, on 
center of 
branch 


Much de- 




pressed on 
obverse 


P. stragula 


Regular 


Straight 


Sagged 




7or8 
(?) 




Stout 


• 




P. cestriensis .... 


Fairly 
regular 


Subcarinate 
to quickly 
rounded 


Subcarinate 
or convex 


.6-1 


8 


Central row 
on obver^ 


Usually 
slender 


P. submarglnata.. 


Irregular. 

Bifurcations 

frequent 


Subcarinate 


Narrowly 
rounded, flat- 
tened sides 


1 


6or7 


Central row 
on obverse 


Resemble 
branches on 
reverse 


P. crassa 


Irregular, 

•arge, 

fan-shaped 


Convex 


Strongly 
rounded 


1. or 
more 


5or6 


Smooth (?) 


Stout, vary 
m length 




P. remota 


Evenly 
spreading 


Evenly convex 


Evenly convex 


.7-1 


7 


Smooth 


Thin 


T. pinnatus 


Pinnate to 
bifurcate 


Slowly convex 


Convex 


1-2 






Not present 






T. sevillensis 


Diffuse 




Hounded 


.35-. 65 


.... 


On reverse 
face 


Not present 






T. palmatus 


Palmate 




Evenly convex 


.65 






Not present 
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AND THAMNISCUS 





APERTURES 




Form 
(Reverse) 




j! 


Character 


No. of 
Ranges 


No. to 
the f en- 
estrule 


No. in 
5 mm. 


Peristome 


Additional Characters 


Elliptical 


.6X.3 


10-12 


Medium 
size 


2-5, 

usually 

3 


3or 4 


18-20 


Thin to 
thick 


Nodes elevate from faint 
longitudinal lines 


Subovate 


.8X.3 
(ob- 
verse) 


9 or 
10 


Circular 


2-4 


4 


19 


Thin to 
thick, may 
be elevated 


Faint longitudinal lines 
occur between the aper- 
tures 


Oval 


.5-.75I.3 
(ob- 
verse) 


10 


Circular, 
small 


4 


4 


19-20 


Well devel- 
oped 


Spines are distributed 
among the apertures 


Oblong 


.9-lx 
.45 (ob- 
verse) 


7-9 


Small to 
large 


3-6 


5or6 


19-20 


Perfect, on 
apertures of 
lat. ranges 


Reverse of irregular 
growth resembles P. sub- 
marginata 


Elliptical 


.9X.5 


8 


Sub circular 


4-6 


4 


16 


Thin, 
incomplete 


Pores on the reverse face 


Subellipti- 
cal 


1.15-1 30 
X4-.5 
(ob- 
verse) 


6-7 


Small 


4-7 


5 


16-17 


Thin, 
incomplete 


Zooecia very large 

A variety has smaller and 

more convex branches 


Oblong 




6 


SmaU 


4-6 








Species poorly defined 

Apertures two diameters 
or more apart 


Subovate 


1.4 1.5 
1.5- 6 
(re- 
verse) 


6 


Circular, 
pustuloid 


3-7 


5 


15 


Ck)mplete, 
elevated 


Oblong-oval 


2.X.8-1 
on . 
reverse 


4 or 5 


Circular 


5-8 


6-8 


14-17 


Fairly dis- 
tinct 


Perfect branches subpen- 
tagonal 


Irregular- 
oblong 


Avg. 
2.6x1.1 


3 


Circular, 


4-8 


8 or 
more 


20 


Not promi- 
nent 


Apertures usually do not 
extend to the margin of 
branch 


Oblong 


•2.5x- 

.7-. 8 
(inside) 


3 or 
3V6 


Circular, 
small 


4-6 


5 or 6 


12-13 


Slightly ele- 
vated 


Apertures 3-5 diameters 
apaVt in each series 








Circular, 
pyriform 
when worn, 
small 


3-8 




15 


Horse- shoe- 
shaped 


Pinnae about 1.5mm. long 
and alternately placed 








Not present 








3-4 




14-15 




})ifurcations at short in- 












tervals 


Not present 




.. ..I 




3-5 




13 
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TABLE III— GENERA SEPTOPORA, 





Growth 


BRANCHES 




NAME 






Fenestrules 






Character 


Size (mm.) 


No. in 1 cm. 




S. decipiens 


Pinnate 
stipe 


Midrib, pinnae 
and a few dissep- 
iments 


Midrib .6-9 


Pinnae (one 
side) 12-13 


Very few 


S. multipora 


Large pin- 
nate frond 


Midrib, pinnae 
and dissepi- 
ments 


Midrib .6-.7 
Pinnae .3 


Pinnae (one 
side) 8 


Very few 


S cestriensis 


Fenestrated, 
small 


Bifurcate 


Avg. .65, vary- 
ing 


12 


Subcircular, 
small 


S. biserialis 


Fenestrated, 
large 


Nearly parallel 


Avg. .5, vary- 
ing 


10 


ly oblong 


S. biserlalls-ner- 
vata 


Fan- shaped, 
large 


Primary and 
secondary 


Avg .5 or more 


9 


Transverse- 
ly oblong 


S. plnnata 


Pinnate 
frond 


Midrib and lat- 
eral branches 


.6-. 7 


10 


As wide as 
branches 


S. robusta 


Robust 


Convex on re- 
verse, large 


Avg. .7-. 8 


5-8 


Large, ob- 
scured in old 
growth 


P. trilineata .... 


Pinnate 


Midrib and pin- 
nae 


Midrib .5. 
Pinnae .23-. 25 


Pinnae (one 
side) 12 


Not present 


P. pyriformlpora. 


Pinnate 


Midrib and pin- 
nae 


Midrib 5 
Pinnae .25 


Pinnae (one 
side) 12 


Not present 


P. voungl 


Pinnate 


Midrib and pin- 
nae 


Midrib .55 


Pinnae (one 
side) 13 


Not present 
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AND PINNATOPORA 





APERTURES 






Pores 

on reverse 

face 




Character 


No. to the 
Fenestrule 


No. on each 
dissepi- 
ment 


No. in 
5 mm. 


Additional Characters 


Suboval, large. 




C') 


16 or 17 


Few 


Pinnae short 


Accessory pores 






Subcircular 


5 or 6 for each 
pinna 


(?) 


17 


Few 


Few dissepiments 


Circular. A few 
accessory pores 


4 


4; In 2 
ranges 


20- 2:^ 


Circular, 
few 


Dissepiments direct. Reverse 
pores usually near the ends 
of dissepiments 


Subcircular. Ac- 
cessory pores 


4 


3-8. In 2 
ranges 


20-21 


Few 


Spines and carina on obverse 
face 


Subcircular. Ac- 
cessory pores 


4 


3-8 In 3 
ranges 


20-21 


Few 


Spines and carina on ob\ crse 
face 


Circular. Acces- 
sory pores 


4 


2-8 


19-20 


Few 


Lateral branches usually sep- 
arate at less acute angles 
than in S. biserialis-nervata 


Large. Acces- 
sory pores 


5-7 


7-25. In 3 
ranges 


22-23 


Large, 
numerous 


Prominent carina and spines 
on obverse face 


Circular 


3 for each pin- 
na 




17 or 18 


None 


Midrib cylindrical and stri- 






ated on reverse. There Is a 
faint trilineate carina on the 
obverse 


Circular, small 


3 for each pin- 
na 




IS 


None 


Midrib tuberculated on re- 






verse. Distinct carina and 
noties 


Subcircular 


2 for each pin- 
na or lateral 
branch 




13 


None 


Reverse broadly convex. Lat- 






eral branches short 
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TABLE IV— GENERA FISTULIPORA, 



NAME 



F. nodulifera 

F. carbonaria , 

F. carbonaria- nebrascen 
sis 

C. (?) barberi 

M.prosseri 



Growth 



Incrusting, 
usually thin 

Discoid or 
massive 



Large, mas- 
sive, irregular 

Ramose, 
branches sub- 
cylindrical 

Bifoliate. 
Branches flat- 
tened 



Surface of 
Zoarium 



With nodes or 
smooth 

Maculae or 
smooth 



Monticules 
and maculae 



Small, eleva- 
ted maculae 



Low maculae 



Zooecia 



Apertures. Form. 
Diameter 



Short 
Usually long 

Long 



Curve from 
axis of branch 



Curve gradu- 
ally from mes- 
otheca to sur- 
face 



Subcircular. 
.25-. 3 mm. 

Subcircular to ellip- 
tical .35 mm. 



Subcircular. 
Avg. .28 mm. 

Subcircular, 
3 mm. or more 



Ovate, .16-. 2 mm. 



TABLE V— GENERA CYSTODICTYA, 




NAME 


Growth 


Width of 
Branch 


Non-porifer- 
ous margins 


Ridges 


C. anisopora 

C. inequamarginata 

C. lophodes 


Bifurcating stem 
Bifurcating stem 

Bifurcating stem 
Ramose 


l.-l 5 
1 

1.-1.5 

.5-1 or more 


Unequal 
Unequal 

Small, equal 
Not present 


Transverse 

Obscure, 
longitudinal 

Definite, longi- 


S. prisca 


tudinal 

Longitudinal, 
.sinuous 
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CYTLOTRYPA, AND MEEKOPORA 



Lunartum 



Fftlrly definite 
Shown 

Prominent 



Faint to strong 
lip 



Not prominent 



Diaphragms 



Usually want- 
ing 

Numerous 



Quite plenti- 
ful 

Present 



Pew 



Vesicles 



Small, numer- 
ous 

Large 



Large, vary in 
size 

Of medium 
size 



Small, numer- 
ous. 



Additional Characters 



Interspaces as wide as the apertures. Vesicles 
generally in more than one series 

Apertures less than their diameter apart. One 
range of vesicles between zooecia 



Mastoid-like nodes occur on the zoarium 
Inter.spuces not us wide as the apertures 

Apertures small. Interspaces thick 



AND STIfEHLOTlJVI'A 





APBKTUKES 










1 Lunuriuiii 


Form 


Size 


No. of 
4-0 


rows' ?" *" " 
^"^•^1 5 mm. ! 


Subcircular 


Large to 
small 


' 0"4 or? iFuliit 
1 (lurjiest) 1 


Subcircular 


Small 


3 or \ 


!lUtlurtrfst).K5iini 


Subelliptical 


T^rge. Hourly 
e*iual 


1 or .") 


■ K ilK'thiitc 


Oral 


Large 


Varies 
uge 


with 11 







Additional Charucters 



.Stem suhellipticul in sec- 
tion 

.stem subelllpticul in sec- 
lion. one mur^'ln beln« 
acute, the other convex 

Stem .subelllpticul losub- 
eirculur in section 

Numerous pits, in two or 
three rows, occur below 
tlie uiMTtures. Zooeciu 
iont; and t^raduully curved 
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TABI.E VI— CIENERA STENOPORA, 



NAME 


Growth 


Surface of 
Zoarium 


Zooecia 


Diaphragms 


Acanthopores 


S. spinulosa 


Incrusting 


Monti ferous 


Short 


Absent (?) 


Large and 
small 


S. tuberculata .... 


Incru sting 


With spines 


Short 


Present 


Large at cell- 
angles 


S. heteropora 


Massive or in- 
crusting 


Monti ferous 


Vary in size 


5-8 in each 
tube 


Medium size, 
few. at cell- 
anglcs 


S. carbonaria 


Ramose, with 
subcyllndrical 
branches 


Smooth 


Walls monili 
form 


Several 


Large ' 


S. carbonaria- 
conferta 


Ramose 


Smooth 


Walls monlll- 
form 


Several 


Large 


S. distans 

S. (?) polyspinosa 


Incrusting or 
ramose 

Ramose or in- 
crusting 


Low monti- 
cules or 
smooth 

With spines 


Walls thick 

Long Mature 
and immature 
regions 


3-7 In each 
tube 

Pew 


Large and 
small 

Many, of me- 
dium size, 
some large 


R. lepidoden- 
droides 


Ramo.se or in- 
crusting 


Smooth or 
montiferous 


Mature and 
immature re- 
gions 


Very few. 
most in old 
growth 


Large and 
small 


B. leia 


Ramose, 
branches slen- 
der 


With .small 
spines or 
smooth 


Very thin ma- 
ture regions 


Few 


Many small. 
A few large 
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RHOMBOPORA, AND BATOSTOMELLA 





APERTURES 




Mesopores 


Form 


Diameter, 
mm 


No. in 5 mm. 


Additional Characters 




Subangular 


.2-27 


15 


Large acanthopores occur at 
and between the cell-angles 


Few 


Polygonal 


.21-. 25 


15 


Apertures more or less In 
series 


None (?) 


Polygonal 


.21-4 


14 or 15 


Interspace.s thin. Walls 
loosely coalesced 


Few or want- 
ing 


Subcircular to 
angular 


.23 


17 


Diameter of branches 10-15 
mm. Interspaces thick to 
thin 


Few or want- 
ing 


Subcircular to 
angular 


.2:1 


17 


Beads of monlliform walls 
very close-set 


A good many 


Subcircular 


Av»f. 25 


15 or 10 


Interspaces unusally wide 


Several 


Subcircular to 
polygonal 


.25- 3 


14 


Interspaces thin when not 
worn. The smaller acantho- 
pores longer than in other 
species 




Subcircular 


2-25 


12 or 13 


Apertures open into rhombic 
vestibules in some well-pre- 
served specimens 




SmaU 


Subcircular to 
polygonal 


.H- 16 


1M5 


Interspaces thick in old 
growth; may be thin in 
young specimens 



ES 
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PLATE I 
Fistulipora nodulifera Meek 

PAOB 

Fig. 1. Specimen, x H, incrusting Khombopora lepidodendroides. 

Photo^^raphed by U. G. Cornell 30 

Fig. 2. Specimen incrustinjif a crinoid stem, outlined natural size... 

Fig. 3. Aperture, x 40, showing elevated lip 

Fig. 4. Transverse section of zooecia, x 30, showing small inter- 
stitial vesicles 

Fig. 5. Vertical section, x 30, showing zooecial tube without dia- 
phragms 

Fistulipora carboiiaria Vlrich 

Fig. 0. Specimen outlined natural size 32 

Fig. 7. Specimen outlined natural size 

Fig. 8. Portion of the surface enlarged, x 32 

Fig. 9. Tangential section, x 32, showing large vesicles in single 

series between zooecia 

Fig. 10. Vertical section, x 32, showing diaphragms or tabulae 
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Fiff. 


1. 


V\g. 


2. 


Fij;. 


3. 


FifT. 


4. 


Fij?. 


5. 


Fijr. 


<). 


Fig. 


7. 


Fifr. 


8. 


Fi^r. 


\). 



PLATE II 
Fistulipora earboiiaria-nebrascensis Condra 

PAGB 

Surface enlarged, x 4i 33 

Tangential section, x 30 ". 

Cyclotrypa (?) barberi llrich 

Small specimen, x 2. Photographed by U. G. Cornell 34 

Specimen outlined natural size 

Surface enlarged, x 22, showing pustules 

Surface enlarged, x « 

Vertical section of a small branch, x 12 

Transverse section, x 22 

Transverse section from near the center of the stem, x 22. ... 
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Fiff. 


1 


Fi^. 


•) 


Fijr. 


X 


Fi^r. 


4. 


Fijr. 


.'). 


Fijr 


(>. 


Fijr. 


7. 


Fi-. 


H. 


Fijr. 


9. 


Fiff. 


10 


Fijr. 


11. 


Fi^r. 


12. 


Fitr. 


\:\ 


Fitr. 


14 



rr.ATE III 

Meekopora prosseri Vlrich 

PAGE 

S})ec"imen outlined natural size . 36 

Surface enlarji^ed, x G 

Tantjential section of an old example, x 30 

Tanj^ential section, x 18 

Transverse section of a younj^ specimen, x 18 

Vertical section, x IS 

Se<*tion representinji^ basal parts of zooecial tubes, x <> 

Batostoniella lela Condra 

Specimen outlined natural size 39 

Specimen outlined natural size 

Specimen outl ined, x If 

Portion of surface enlarged, x 44 

Surface of weathered specimen.enlartifed, x 40 

Tanjrential section, near the surface, x 40 

Tan»rential section from deeper in the zoarium, x 40 
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PLATE IV 
Batostomella leia Candra 

PAGB 

Fig. 1. Vertical section, x 28. The nearly vertical zooecial tube 
resembles to a degree the central tube in the genus Rhab- 
domeson Young & Young 39 

Fig. 2. Vertical section, -x 25 

Stenopora spiuulosa Rogers 

Transverse sectiqn, x 36 41 

Transverse section of a specimen with more acanthopores 

than usual, x 20 

Vertical section, x 26 

Steuopora tuberculata {rmnt) 

Surface enlarged, x 36 42 

Stenopora heteropora Cmidra 

Vertical section, x 26 43 

Transverse section, x 26 

Stenopora earbonaria (Woiih^n) 

Si)eciinen outlined natural size 45 

Outline of transverse section, natural size 

Surface enlarged, x 30 

Vertical section, x 28 

Tangential section, x 20 

Stenopora earboiiaria-oonferta Vlrich 

Fig. 14. Transverse section of branch outlined natural size 46 

Fiiif. 1"). Tangential section, x M) 



Fig. 


3. 


Fig. 


4. 


Fig. 


5. 


Fig. 


6. 


Fig. 


7. 


Fig. 


8. 


Fig. 


9. 


Fig. 


10, 


Fig. 


11. 


Fig. 


12. 


Fig. 


13, 
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Fig. 


1. 


Fig. 


•> 


Fig. 


3. 


Fig. 


4. 


Fig. 


5. 


Fig. 


(). 


Fig. 


7. 


Fig. 


8. 


Fig. 


0. 



Pi ATE V 
Steiiopora (?) polyspiuosa Comlra 

PAGE 

Si>ecimen outlined natural size 46 

Transverse section of l)ranch, outlined natural size 

Portion of surface enlarged, x 4() 

Vertical section, x 40 

Tangential section, x 40 

Steiiopora distaiis Coiulra 

Portion of surface enlarged, x 38 44 

Transverse section, x 4<) 

Transverse section from deei)er in the zoarium, x 40 

Vortical section, x 40 
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PLATE VI 
Steuopora (?) polyspiuosa O.nidra 

PAGE 

Fi^. 1. Incrusting form, x 4i. Photographed by U. G. Cornell 4(5 

Kboiiibopora lepidodeudroides Meek 

Fij?. 2. Young specimen, ramose form, x 6. Photographed by A. 

Hyatt Verrill »9 

Fig. 3. Young specimen, ramose form, showing rhombic vestibules, 
X (). Photographed by A. Hyatt Verrill 

Fig. 4. Specimen showing two forms of growth, x 6. The outer 
growth is incrusting. covering the small branch. Photo- 
graphed by U. G. Cornell 
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J*LATE VII 
Khoiiibopora lepidodendroides Meek 

PAGB 

Younff growth, ramose form, outlined natural size 99 

Younj^ growth, ramose form, transverse section, natural 

size 

Surface of younf< frrowth, ramose form, enlarj^ed. x 31 

Vertical section of younj^ branch, x 42 

Transverse section of younjr branch, x 42 

Fijrs.O-x. Outline drawinj^ of the old condition, smooth ramose form, 
natural size 

Fijr. J*. Transverse se<;tion of a montiferous si)ecimen in the old con- 
dition, ramose form, outlined natural size 

Fij,f. 10. (Outline drawinj^^ of montiferous specimen, ramose form, nat- 
ural SV/M 

Fi^^ 11. Tanirential section, old condition of ramose form, x !K> 

Ki^. 12. Vi'rtical section, old condition of ramose form, x 28 



FifT. 


1. 


FifT. 


2 


Fifr. 


X 


Fi^r. 


4. 


Fifjf. 


'). 
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PLATE VIII 
Fenestella mimica Ulrich I 

PAGV 

Fifif. 1. Portion of obverse face, x 42 50 

Fenestella liiubata Foerste 

Fig. 2. Portion of reverse face, x 42 51 

Fig. 3. Portion of obverse face, x 42 

Fenestella tenax Ulrich (?). 

Fig. 4. Portion of obverse face, x 42 52 

Fenestella pereleg^ans (Meek) 

Fig. 5. Portion of reverse face, x 34, showing thin dissepiments 56 

Fig. 6. Horizontal section, x 32 ; 

Fenestella conradi Ulrich 

Fig. 7. Portion of reverse face, x 26 57 

Figs. 8, 9. Reverse face of irregular growth, which is a variety, x 24. 
The drawings are made from near the^surface of the zoarium 

where the branches are thin 

Fig. 10. Obverse face of Nos. 8 and 9, x 24 

Fenestella eonradi-conipactilis Condra 

Fig. 11. Reverse face outlined natural size 60 

Fig. 12. Portion of obverse face, x 26 
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FliT. 


1. 


Fijr 


•> 


v\^ 


:$ 


Ficr 


4 


Fi^^ 


5. 


Ficr. 


<) 


Fi-- 


7 


F\^ 


s 


Fijz- 


9 


Ficr 


10 


Fil!- 


11 



l^LATE IX 
FeiiestcUa cyclofeiiestrata Condra 

PAGE 

lleverse face, x 3. Photo^^raphed by A. Hyatt Verrill 53 

Reverse face, x 40 

Obverse face, x 0. Photojj:rai)hed by A. Hyatt Verrill 

Obverse face, x 18, showinti: three ranges of apertures 

Obverse face, x 40, showing broad carina 

Feuestella parvipora Condra 

1 le verse face, x 3 61 

lleverse face, x 30 

Obverse^face, x 28 

Feuestella siibrudLs Condra 

lie verse face, x ') 62 

lleverse face, x 16 

Obverse face, x 16, showinj^ thin carina and slo])ing^ faces of 
branches 
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PLATE X 

Fenestella spiiiulosa Condra 

PAGB 

Reverse face, x 3. Photographed by A. Hyatt Verrill 55 

Ileverse face, x 3. Photographed by A. Hyatt Verrill 

Reverse face, x 3. Photographed by A. Hyatt Verrill 

Obverse face, x 0. Photographed by A. Hyatt Verrill 

Obverse face, x 44 

Fenestella itraciliH Cwidra 

Reverse face, x 3. Photographed by A. Hyatt Verrill 63 

Obverse face, x 14 

Fenestella polyporoifleH Condra 

Reverse face, outlined, x4 65 

Reverse face, x 3 

Reverse face of weathered specimen, x 40 

Fenestella kausanensls Rogers 

Fig. 11. Obverse face, x 28 64 

Fenestella binoclata Condia 

Fig. 12. Reverse face, x 18 66 

Fig. 13." Obverse face, x 40 



Fig. 


1. 


Fig. 


2. 


Fig. 


3. 


Fig. 


4. 


Fig. 


5. 


Fig. 


6. 


Fig. 


7. 


Fig. 


8. 


Fig. 


9. 


Fig. 


10. 
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PLATK XI 
Polypora spinulifera 11 rich 

PAGE 

Transverse section of two liranches, x 26 68 

Portion of reverse face, x 26 

Portion of obverse face, x 26 

Polypora elliptica Rogers 

Reverse face of y oun^ growth, x 3i 69 

Reverse face of old growth of No. 4, x 3 ' 

Reverse face of young growth, x 26 

Reverse face of old growth, x 20 

Obverse face of small branch, x 22 

Obverse face of large branch, young growth, x 22 

Portion of reverse face of carinate specimen, x 26 

Fig. 1 1. Portion of obverse face of No. 10, x 2() 



Fig. 


1. 


Fig. 


2. 


Fig. 


X 


Fig. 


4. 


Fig. 


'). 


Fig. 


6. 


Fig. 


i. 


Fig. 


8. 


Fig. 


0, 


Fig. 


10. 
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platp: XII 

Polypora elllptica Rogers 

PAGE 

Fig. 1. Obverse face, young example of a nodate specimen, x 32 69 

Fig. 2. Old growth, obverse face of nodate specimen, x .30 

Fig. 3. Profile view of branch of No. 2, X 20 

Fig. 4. Transverse section of branch of No. 2, x 20 

Figs. 5-7. Reverse face of a variety, x 3i 

Fig. 8. Reverse face of No. 5, x 20 

Fig. 9. Transverse section of two branches of No. 8, x 20 

Fig. 1<». Obverse face of small branches, x 20 

Fig. 1 1. Obverse face of branches where two ranges of zooecia occur, 

X 3G 

Fig. 12. Obverse face of small branch where three ranges of zooecia 

occur, X 30 

Fig. 1.3. Obverse face of large branch, x 3() 

Polypora reversipora Condra 

Fig. 14. Reverse face, x 3, showing pores 74 

FiiT. lo. Portion of reverse face, x 20 

Fig. 10. Transverse section of two branches, x 12 

Fig. 17. Obverse face, x 20, showing large nodes of irregular form. . . 
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Fijr. 


1. 


Fij;r. 


2, 


Fijr. 


3. 


FifT, 


4. 


Fig. 


i). 


Fi«r. 


«>, 


Fig. 


7. 


Fig. 


8. 


Fig. 


9. 


Fig. 


10. 



PLATK XI I i 
Folypora ulriclii Condra 

PAGE 

Reverse face, x 3 75 

Portion of reverse faee, .x 20. . . '. 

Transverse section of a small branch, x 20 

Obverse face, x 20 ." 

He verse face of small variety, x 12 

llevei'se face of small variety, x 3 

Obverse face, a large branch of small variety, x 40 

Polypora bassleri Condm 

Jleverse face of irregular growth, x'^ 72 

Obverse face of irregular growth, x 24 

Obverse face of large branch, irregular growth, x 40 
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PLATE XIV 

Polypora remota Condra 

PAr;v 

Fig. 1. Obverse face, x 18 81 

BMg. 2. Horizontal section, X 26 

Polypora crassa Uhidi 

Fig:. 3. Portion of reverse face, x 5 80 

Fig. 4. Horizontal section, x 20 

Polypora cestriensis Vlrich 

Fig. 5. Reverse face, outlined, x 5 77 

Fig. 0. Obverse face, x 25 

Polypora submargrinata ^fcek 
Fig. 7. Reverse face of a gro\^iih showing raiher long fenestrules, 

xU 78 
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I'JATE XV 

Reverse face of Polypora orassa Ulricb, x 1^. This plate represents 
the finest s])ecimen of the s])eoies yet colleeted in the state. It was 
secured at Wecpin^r Water by Mr. K. G. WoodrulT, and (^leaned from the 
matrix ])y Miss ( arrie A. Kar]K)ur l>af^e ^^^ 
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JU.ATE XVI 
Polypora bassleri Condru 

PACI 

Fijr. 1. Obverse face, x 6. Photographed by U. G. Cornell 72 

Fig. 2. Obverse face, x 0. l*hotographed by U. G. Cornell 

Polypora elliptica Tlogers 

Fig. 3. Obverse face, x H. Photographed by A. Hyatt Verrill (>9 

Polypora subtiiarginata Meek 
Fig. 4. Reverse face of one type of growth, x 6. Photographed 

by A. Hyatt Verrill 78 

Fig. 5. Reverse face of the typical growth, x 6. Photographed by 

A. Hyatt Verrill 

Fig. <). Reverse face of a s))ecinien with slender dissepiments and 

long fenestrules, x 6. Photographed by A. Hyatt Verrill 

Fig. 7. Obverse face, x 6. Photographed by U. G. Cornell 
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INTRODUCTION. 

Much of the material for this paper has been collected during 
the last ten years, while in the latter half of the period many of 
the direct observations here recorded have been made. 

Cass county being the boyhood home of the writer he early 
began observations, some of which, modified by the teadiings 
oi geologists, are herein 'j>resented. 

This paper is intended primarily for farmers and teachers, hence 
the method of presentation is as non-technical as is consistent 
with accuracy. It. is the first of a series of county repoirts which 
the Nebraska Geological Survey is now undertaking, and which 
will be published, as the investigations are completed. Some 
counties have already been partially investigated. 
• Most of ^the material presented and the major part of the map- 
ping is the result of work conducted while the writer was con- 
nected with the State Geological Surveys of 1900 and 1901. A 
portion of the summer of 1903 was also sipent in; this same field. 
Many field trips, each of but a few day's duration, have been 
made to different localities for the putpose of studying special 
problems. . . 

The actual field work was accomplished partially by train, but 
chiefly by wheel and on foot. The Burlington and Missouri 
River Railroad has kindly furnished transportation which has 
assisted materially. 

The incompleteness of the work will cause less criticism when 
it is known that until very recently this work could only be made 
a secondary consideration, and even now that appropriations arc 
available and greater opportunities afforded, an insufficiency of' 
funds requires the omission of mudh which might otherwise be 
presented. 

The early investigation was supported almost entirely by priv- 
ate funds furnished by the Hon. Charles H. Morrill and much of 
the later work is due to his munificence. During the last year 
the state has assisted in compiling and publishins^ such work. 
All specimens, maps, etc., were collected at the University of 
Nebraska, where the data were compiled and where, under the 
direction of the State Geologist, the work was completed. Speci- 
mens, maps and notes may be found at the Universitv of Nebraska. 
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THAYER 




Figure 1 — Map of eastern Nebraska, showing by shaded lines the 
area covered by this investigation. 
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HISTORICAL. 

Owing to its Missouri river frontage, Cass county was explored 
by travelers at an early date. Most of these men were not invest- 
igators, but adventurers, seeking^ excitement or wealtih; such men 
leave little record of their observations, hence our region was 
known to white men several centuries before even the broadest 
surface conditions and the hydrograipihy were written about. ' 

One of the first authentic accounts of the geology of. thC: region 
is in the record of the Lewis and Clark expedition. To quote 
from' the notes of Capt. Meriweather Clark of July 20, 1804 
(Lewis and Clark's Travels, Vol. i) "We passed at about three 
miles distant a small willow island to the north and a creek called 
in French L'eau qui pleure or Weeping Water and emptying itself 
just above a cliff of brown clay." Of this day he furtlher said, 
*The party who walked on the sliore today found the plains to 
the south rich, but much parched with frequent fires, and no timb- 
er, except scattered trees about the sources of the runs, which are 
numerous and fine". 

Sat. July 21, "We pa.ssed a willow island on the south near 
highlands covered with timber at the bank and formed of lime- 
stone with cemented shells". This is probably the first account 
of the general topograiphy and of the limestone expHDSures in Cass 
county. 

More than sixty years later in 1867, Dr. F. V. Hayden, accomp- 
anied by Dr. White of Iowa began those investigations (Report of 
the Comrmissioner of the General Land Office, 1867), the reports 
of which are now classics in the study of tlhis region. In writing 
from Nebraska City, July .1, 1867, to the Commissioner of the 
General Land Office he treats quite extensively of his observations 
about Plattsmouth, Weeping Water and intermediate points. 
(See Hayden U. S. Geol. Survey of Nebr.) In this final report 
published in 1871 (Hayden U. S. Geol. Survey of Nebr., page 13) 
he devotes some space exclusively to Cass county. 

A few years later Prof. Samuel Aughey published his report of 
the state. This region is included in a general way. 
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The pioneer work having been done, a host of detail workers 
followed, many of whom are still making investigations. Among 
the most noted of these are Prof. Barbour (See Vol. i, Nebr. State 
Geol. Survey, and various reports of the State Geologist), af the 
State University, who has studied stratigraphy, fossils, and glacial 
geology, Mr. N. H. Darton of the U. S. Geol. Survey, Dr. G. E. 
Condra (See Part i. Vol. 2, Geol. Survey df Nebr.) of the Univ. 
of Nebr. who has collected Bryozoa in the entire soutftieastern 
part of the state, Mr. C. A. Fisher of the U. S. Geol. Survey, who 
has studied the Upper Coal measures, and others who have done 
much work. 

Thus in a general way Cass county is known conjointly with 
other counties of eastern Nebraska, but not individually. 
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PHYSIOGRAPHY. 
Position and Extent 

Cass is one of the tier of counties bordering the Missouri. River. 
It lies in the southern angle formed by the junction of the jPlatte 
River with the Missouri: thus it has a river. to the north and east. 
Otoe and Lancaster counties are on the south and west respect- 
ively, and Saunders county bounds nine miles ctf the northwest 
corner. Sarpy county is north across the Platte River. Its 
general geographic position is a little southeast of the center of 
the United States. It is directly west of New York City, directly 
south of Omaha. In form Cass county is an irregular rectangle. 
If a portion of the southwest corner were removed instead of the 
northwest corner, as it is now, this county would bear a close 
resemblance to the form of Nebraska. 

Its greatest extent is irom east to west, a distance of 33 miles, 
and the range from north to south is 19 miles. The area of the 
county comprises approximately 53.7 square miles. 
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TOPOGRAPHY. 

Reference to the accompanying relief maip will give an. ade- 
quate idea of the general topography and drainage conditions. 
This map is constructed from the government topographic sheets, 
only preliminary copies of which were available at the time of our 
survey. The sheets cover all of the county except the precincts 
Rock Bluff, Liberty and part of Nehawka. In order to finish the 
topographic map of the unsurveyed portions it becam-e necessary 
for the writer to make a hasty survey late in the season with in- 
sufficient equipment, hence this portion of the work is only ap- 
proximated. It is deemed best, however, to publish the work in 
this incomplete condition rather than to delay the entire map 
until such time as an accurate topographical survey can be made. 

Oass county is a well dissected portion of originally level jprai- 
rie plain, rising from an elevation oi 934 feet above sea level at 
the extreme southeastern corner to a little over 1360 feet in T. 10, 
R. 9 E. Sec. 20, just northwest of the town of Eagle. These 
extremes in altitude fail to give us an adequate idea of the general 
regular slope to the east. The walls of the bluffs along the Mis- 
souri River, which rise abruptly to a height of 206 ft., actually 
mark the edge of the plain which gradually rises from an altitude 
of 1 100 ft. to approximately 1300 ft. near the western border of the 
county, giving an increased elevation of 200 ft. from east to west, 
or an average slope of a little more than six ft. per mile. Ero- 
sion conditions arc so varied that a fair average estimate from 
north to south is quite impossible. The contours, the lines joining 
points of equal elevation above the sea level shown by the shaded 
lines in the map, rfiiay be used as a basis for any given region. 
In the western part of the county the general slope is northwes" 
to Salt Creek. In the center it is from either side to the Weeping 
Water Creek. In the eastern end the elevation decreases from 
north to south. The average altitude for the entire county is 
above 1200 feet. It is meant by this that if the hills were re- 
moved to fill the valleys and a level plain were formed, that 
plain would be more than 120x1 ft. above the sea level. 



NATURAL DIVISIONS 187 



NATURAL DIVISIONS. 

A number of distinct and characteristic topographic divisions 
caused by stream erosion during long periods of time are next 
to be considered. 

Platte River Region. 

The bluffs along the Platte River rise abruptly, then gradually 
give way towards the rolling interior, hence in the northern por- 
tion of tihe county near the river, we find a very rugged bluff reg- 
ion from one-half to two miles wide. This region gradually merges 
to the south into a more rolling land- a few miles wide, extending 
across the <:ountry east and west. This latter region is not a 
level plain; it presents an appearance varying from undulating 
to rugged, and the streams are actively eroding. Considerable 
damage is done to crops at times of excessive rains. The inter- 
ior is rolling, due to the erosion of the many tributaries of the 
streams. The "wash" here causes little inconvenience to farmers. 

Missouri River Region. 

The Missouri River is bordered by prominent bluffs, which, 
thoug»h »more prominent, in most respqcts resemble those of the 
Platte. This region presents tfhe roughest topography found in 
the county. The streams are short and swift, and only a few 
discharge throughout the year. Except for a few narrow yalleys 
this region is best adaipted to forest trees and similar perennial 
plants, whidh aid in preventing the removal of the scanty soil 
already formed. Back of these bluffs is a region still rugged, 
with streams in deep narrow gorges, but with the elevations more 
rounded than the bluffs near the river. Here farm crops thrive 
well, but much difficulty is exiperienced from ground wash. 

Weeping Water Creek Region. 

Weeping Water Creek furnishes a physiographic region peculi- 
ar to itself. From its source in the rolling fields of its western 
tributaties to its mouth this stream gradually changes character. 



188 NEBRASKA GBOLiOGIGAI. SURVEY t 

The rolling outline near its source yields to a more bluffy con- 
dition near its central part ; this in turn gives way to a more open 
character in its lower course. The bluffs are especially steep 
from a point tv^'O miles west oi Weeping Water to Nehawka; 
southeast of Weeping Water, and southwest of Nehawka are 
rugged regions. In all of these sections just noted the lime- 
stones crop out near the top of the bluffs, thus protecting the 
beds below. This "produces long slopes composed of fragments 
of limestone, clay, and soil, and more or less steep, according to 
the nature of the beds above. These hillsides are valua^ble only 
for grazing. Especially picturesque are the large blocks of lime- 
stone near the summit of the bluffs above Weeping Water. These 
massive blocks freed at their jointing planes and undermined by 
erosion are slowly yielding to the disintegrating action of the 
weather, and at the same time slowly descending the slopes to- 
wards the valley.. Few blocks reach the bottom without entire 
disintegration. 

The Southwestern Portion. 

The extreme southwestern portion of the county is quite hilly. 
The excessive erosion here is probably due to the abundance oi 
sand and gravel associated with the easily eroded subsoil, called 
Loess. So abundant is the gravel that in places it closely 
approaches Drift. 

Bottom Lands. 

There are a few marked alluvial plains. The one most exten- 
sive and most characteristic of this type of formation is the flood 
plain of Salt Creek. This flanks the creek on either side, varying 
from a few rods to one mile and a half in width. In a few places 
the bottom lands are the most fertile in the county. 

The Platte River valley exhibits a few limited flood plain areas. 
These occur where streams from the interior discharge into the 
river. These bottom lands are sandy, slope well, and exhibit 
fairly good drainage. Near the river margin of these is a border 
of sand dunes formed by river sand blowing up in low narrow 
ridges. The railway stations of Cedar Creek, Cullom and Ore- 
apolis are located on these dunes. 
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Weeping Water Creek presents only narrow flood plains of 
limited extent. In the last few miles of its course in this count} 
this creek flows through the most extensive flood plain oi its entire 
length. 

Benches or Terraces. 

A few marked terraces appear along the Platte. A character- 
istic terrace is within the limits of the town of Louisville. In the 
eastern (part of the town the Missouri Pacific Railway cuts through 
this terrace. While in the western part this benjch or second, bot- 
tom, as it is called, rises twenty feet above the flood plain. A 
number of houses located upon it overlook the bottom below, upon 
which the Burlington & Missouri River Railroad station is located. 
This probably marks the former level of the Platte River. Much 
higher terraces are noted farther west along the Platte, but none 
are distinct in Cass County. 

Drainage. 

The drainage is well matured. There is no portion of the 
original deposit from which the surface water is not led imme- 
diately into the streams and away from the lan'd. The tributary 
streams are small but swift. So nearly perfect is the drainage 
that in times of excessive rains the water runs off at once into 
the streams, congesting them to such an extent, that witlhin a few- 
hours they are converted into raging torrents, flooding the narrow 
valleys, destroying fences and often bridges in their courses, 
but a few hours later again subsiding. Erosion is still active. 
At no time in the permanent streams is the water free from 
sediment. 

The entire drainage belongs to the Missouri System. It reaches 
this river by several courses, (i) Direct; (2) The Platte; (3) 
Salt Greek; (4) Weeping Water Creek; (5) The Little Nemaha. 
The several systems are discussed below in the order just named. 

(i) The drainage into the Missouri direct is through a few short 
precipitous streams, of which the creek discharging just below 
Rock Bluff is the chief. Only a few of the streams are perennial. 
One of the most notable drainage systems is within the city 
limits ctf Plattsmouth. Here several streams with short, steep 
courses, and bordered by abrupt slopes, converge into one trunk. 
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Thus the water from several square miles is precipitated into one 
channel ; hence the disastrous floods which periodically occur. It 
is impracticable to obviate the conditions, and expensive to even 
alleviate them. 

(2) The Platte River receives approximately 30% of the water 
which falls within the county. It reaches the river through a 
number of streams, of which Four Mile Creek and Cedar Credc are 
the principal ones. 

(3) Salt Creek drains the northwest corner. Six miles of its 
lower course is through Cass County. The slope is gradual, and 
the tributary streams flow slowly. The broad alluvial valley of 
Salt Creek is the only poirtion of the county not perfecty drained. 

(4) Weeping Water Creek with its tributaries is the chief drainage 
system. It receives water from 40% of the region. Taking its 
source near the west line of the county, it traverses the south 
central iregion, finally passing into Otoe just before the Missouri 
is reached. In the upper part of the course the stream cuts into 
the Loess plains. Just east of Elmwood it touches the top of the 
Upper Coal Measures. At Wabash it cuts twenty feet into these 
beds. Eastward the valley depth is increased, until at Weepintf 
Water the stream flows through a gorge 125 feet below the up»per 
layers of the limestone. A similar grade continues to the mouth. 

(5) Some of the tributaries of the Little Nemaha have their 
source in the southwest corner. These are small, swift streams 
actively cutting away the Loess, but draining a small area. 

These five systems completely drain the county, and give to it 
its varied alluvial plains, bluflFs, arrd rolling prai'ries. 
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STRATIGRAPHY. 

The citizens oi Cass County are generally so well informed 
about the order of beds in the region that the very subject which 
to others may seem dry and technical is interesting and of practical 
utility to thent. 

Stratigraphy is concerned with the order and arrangement ol 
beds, what they contain, and to what uses they may be advantage- 
ously put. All readily recognize the various kinds of stone and 
understand that they exist in great beds or layers extending over 
wide areas.' It remains to us then only to put this information in 
definite form and explain the general relations. 

Those who are familiar with the digging of wells know that 
after the soil is removed in most places yellow clay is found, then 
quite commonly a bed of gravel, if the well is of sufficien't depth, 
and beneath this limestone occurs. This is not universally true. 
In the north and northwest a red sandstone lies between the gravel 
beds and the limestone. 

These are the same divisions of which the geologists take note. 
Below is given a table showing the general relation as he recog- 
nizes them. 

GROUP FORMATION 

Post-glacial Alluvium 

Glacial Kansan 

Dakota 

Upper Carboniferous Missourian 

We mean by this that the lowest rocks we find are the lime- 
stones known as the Upper Carboniferous; just above these and 
next in age are the red sandstones, sometimes containing leaves 
(called Dakota of Cretacous age) ; then we find a layer of gravel 
(glacial drift) ; and above this the buff colored clay, so common, 
which the Germans have named Loess; firnally the black soil 
covering the surface and especially thick where it has washed into 
the valleys; this we designate the alluvium. Thus we pass from 
the rocks which were formed ages ago, to their active destruction 
and rebuilding into new rocks and soils at the present time. Such 
is the range of geologic history as told us in Cass County.. 



SYSTEM 


SERIES 




Quartemary or 
Pleistocene 


Cenozoic 


Mesozoic 


Cretaceous 


Paleozoic 


Coal Measures 
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DESCRIPTIOX OF FORMATIONS. 
The Upper Coal Measures. 

The name which has been given to this general group of rocks 
would lead us to expect that they contain coaL This is true in 
other pa<rts of the series, but our rocks are almost destitute of this 
highly important economic product. According to the typical 
section taken between Kansas City and Omaha, these beds of lime- 
stones and clays are assigned to the Plattsmouth limestones and 
Platte shales, the former in the aggregate approximating 30 feet, 
the latter 100 feet*. 

This, however, is the sum of the various beds we are able to 
see, OT their aggregate if placed one bed above the other. By 
boring at various places in the state we find that below these 
beds there is still a ver>- great succession of others. It is 
probable the total Coal Measure beds are 1200 ft. thick. Of 
what lies beneath these we are not certain. Above them are the 
several deposits of which we will treat later, and whicl^ are all. 
included under the two names Cretaceous and Pleistocene. These 
beds extend under the entire county. It would be impossible to 
sink a well anywhere to any great depth without coming in contact 
with the limestone. 

The rocks of this series consist of limestones, clays, shale, 
and a small amount of sandstone in great horizontal beds. These 
beds are exposed in extensive sections at a number of places in the 
county. The region of most abundant exposure along Weeping 
Water Creek is about Nehawka and the town of Weeping Water 
with its adjacent territory. Here the rocks, clays, and shales are 
abundant and varied. From Rock Bluff to Plattsmouth the 
exposure is almost continuous. At the former place occurs one of 
the most famous sections in this part of the United States*. Dr 
Haydcn visited it almost a half century ago. ajnd made a section of 
the exposure. Since that time many prominent geologists have 
visited the place and have made it a basis of correlation. Along 
the Platte River excellent exposures occur west of Oreapolis^ and 

*Cha8. R. Keys, American Geologist, Vol. 21,1898, p. 309. 



STRATIGRAPHY 193 

east of Cullom around the Creek, where the quarries of Atwood 
& Company are operated, at Louisville, where occut the old Stout 
quarries, .and at places along the river between Louisville and the 
mouth of Salt Creek. 

The lithological structure of the limestones is extremely vafied. 
Ledges twelve feet thick are found to be massive, very hard, 
highly crystalline, and composed chiefly of the carbonate of lime. 
In a few instances a much hardetr crystalline blue limestone is 
noted. Thinner crystalline beds with distinct joint planes produce 
good rubble. 

Many of the beds are of loose texture and are badly disinte- 
grated. It is from these beds that riprap is produced. In 
exposed places the softer beds have weathered to a calcareous clay. 

Fossils are generally quite abundant in the various strata, and 
render aid. in correlating the beds. 

Carboniferous Clay. 

The clays are numerous and extensive. Many of the beds arc 
persistent for long distances, while others are limited to local 
areas. All the ferruginous plastic clays carry a marked per- 
cent of carbonate of lime, not sufficient however to render them 
objectionable for general clay work. Perhaps the most ipersistent 
bed is the red clay, shown in sections at Ashland. Saunders Co., 
and in the South Bend, Louisville, and Cedar Creek sections, num- 
bered I, II, and IV. Generally these clays are so concealed by 
beds of limestone that they cannot be profitably worked for com- 
mercial purposes. The shale beds are cairbonaceous and of local 
extent. They have been taken to indicate the occurrence of coal, 
which is a mistaken idea. 

Sandstones have limited horizontal distribution and grade into 
sandy clays. 

Flint nodules frequently appear in the limestones. In some 
beds these are sufficiently persistent to form a basis of correlation. 
The greater part of the flint has the appearance of being concui- 
rent with the limestone. The flint' in some of the more massive 
beds, however, seems to have filtered into cavities. The mottled 
appearance of some of the flint is due to the presence of small 
particles of opal. 

A clearer conception of the various coal measure beds, the nature 
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of each, the fossil content, and their general relation to the whole 
system, may be obtained from Figures 23 — ^30. 

A comparison of sections I, III and IV show beds 3, 3, and 2 
of the respective sections to be similar ; the same is especially true 
of 7, 4 and 6 of the same respective sections. Bed 13 of Sec. II 
fails to show either of the particular beds mentioned above. The 
general rise of the beds to the east probably places them above this 
bed. The same beds wcTe noted low in the hills at A^land. A 
lower bed noted in Stout's quarry at Louisville corresponds to 
number 5 of Section V. 

In this correlation a bed of red hematitic clay is taken as a basis. 
This bed is persistent with similar beds of limestone above and 
below. A crystalline limestone containing Fusulina secalica and 
distinctly marked by a layer of flint nodules near thei center, is 
another persistent horizon. This appears as Sec. I, 7; III, 5; and 
IV, 6. Dr. G. E. Condra reports the same bed as persistent on 
the north side of the Platte River. 

It will thus be seen that the beds are very nearly horizontal, 
with a slight dip to the west. The slight structural undulations 
noted in places should not be confused with the general trend of 
the strata. 

Similar conditions exist along the Weeping Water with perhaps 
a greater westward dip indicated east of the central part of the 
county. 

An attempt to correlate the beds from north to south presents a 
much greater difficulty. The beds seem to dip to the south. This 
is most evident between the mouth of the Platte River and Platts- 
mouth, and is also notable between that place and Rock Blufi^. 
With this probable dip arid the increase in altitude, it is likely 
the beds shown in Sees. VI and VIII along^ Weeping Water Creek 
are in higher levels than those shown along the Platte. No distinct 
folds are noted. 

Dakota Formation. 

The red or Ixown sandstones found above the limestone in some 
localities is called the Dakota, because it occurs extensively at 
Dakota City, Nebraska. A casual glance at this rusty ferruginous 
(iron) sandstone convinces the most casual observer of its wide 
difference from the limestones. Its texture, its massive character, 



STRATIGRAPHY 195 

its separation into beds by only indistinct lines, all indicate not 
only a difference in the stone itself, but also a wide diflference in its 
mode of origin. The Dakota sandstones lie unconformably upon 
the Coal Measure limestone beneath. The maximum thickness 
of the Dakota probably nowhere exceeds lOO ft. It is found only 
in the northern and western portions of the county, where it out- 
crops near Louisville, west of South Bend and in small areas about 
Greenwood. It is more common in wells in these regions. 

This formation presents three phases, (i) beds of sandstone, 
(2) a few immense deposits of gravel and sand, and' (3) beds of 
clay. 

Sandstones. 

The rust colored sandstone is found only in the north and 
northwestern portion of the county, where it is commonly en- 
countered in wells. This consists of small particles of quartz- 
sand, similar to the sand now so abundant in the Platte River. 
This sand is coated over and cemented together by one of the 
iron compounds known as limonite (the same compound formed 
by rusting iron). The percent of the cementing material varies 
greatly. When a very small amount is present the grains of sand 
are only loosely held together, in which case the deposit is a loose 
sand or a very soft sandstone. In this region it most commonly 
occurs as a loose sandstone. If the cementing material is in 
larger quantities the stone becomes very hard. 

Because this cementing material (the iron) is soluble to some 
extent in ordinary water, it is washed away by rains, leaving the 
grains of sand loose. This is the reason the sandstones are of so 
little value for exterior work, and the reason that where they are 
used they must be soon replaced by more durable material. 
These sandstones resist erosion in a peculiar way, yielding typical 
rounded bluffs. The exposures here are better examples than 
the type bluffs at Dakota City. 

The leaves figured here are not from Cass County. Fragments 
are found and complete specimens may be expected to appeaf with 
more complete search. To produce such leaves there must have 
been, at the time of deposition, fresh water conditions with forest 
surroundings similar to our own. The walnut, oak, and willow 
(See Plate 7) 
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are dropping their leaves each year, and these leaves are bein^jf 
buried in modern sand and silt, just as in ancient times. Pieces 
of logs and bark were noted near Louisville and Cedar Creek. 
Cross bedding is marked throughout the region. The best op- 
portunity to view this is along the Platte River west of South 
Bend. Here both bedding and cross bedding are distinct. In 
this region the cross bedding dips to the west with certain excep- 
tions. 

Dakota Gravel. 

The gravel formations occurring in this and other counties will 
be made the subject of a special paper by another member of the 
Survey. These have not been sufficiently studied at this time 
to make a definite statement regarding their origin. It has been 
suggested that they mark the course of an ancient river. The 
deposits belong to the Dakota period of the Cretaceous. They 
are derived mostly from igneous rocks far to the north or north- 
east. A portion of the material comes from older sedimentary 
rocks. Species of coral are associated with the gravel. Two 
varieties of Favosites and one of a Rugose coral have been identi- 
fied. A study of the fossils will certainly develop the source ol 
the gravel. The waterworn conditions indicate the source to be 
at no small distance. In size, the particles vary from grains of 
fine sand to coarse, irreguar pieces as large as a walnut, the aver- 
age is from the size of a pea to a large hickory nut. All are 
rounded and waterworn. The grains are coated with oxide 
of iron, which also acts as a loose cementing material. Quartz 
pebbles predominate, but feldspar is common. 

Dakota Clay. 

Excellent beds of plastic clay occur in this Dakota formation. 
These are entirely unstratified, and vary in color yellow, fed. gray 
and mottled predominating, with apparent absence of fossils. 
They are very irregular local deposits. An excellent clay for all 
grades of brick work is afTorded. Their origin, mode of depo- 
sition, and source is undetermined. 

The water-bearing properties of the various Dakota beds are 
treated in another portion of this report. The economic import- 
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ance of the gravel and clay should not fail to attract attention, 
are noted in Anderson township of Mills County, Iowa*. 

Cass County was on the edge of the former great Dakota sea. 
At this time the northern and western portions were submerged, 
while the eastern and southern were elevated. In the western 
part oif the county the shore line turned quite abruptly south. To 
the other side of us its direction is a little northeast. Exposures 
are noted in Anderson township of Mills County, Iowa. 

This sea may have extended over the entire county and subse- 
quently been eroded. Such does not seem to have been the case. 
Only a rfew Dakota fragments are mingled with the drift. In no 
case has an old Dakota depression been found in the southern part 
of the county, which must certainly have occurred, if the sandstone 
ever covered the entire surface. 

Pleistocene. 

After the recession of the sea in which the red sandstone, gravel 
and clays were deposited, the great glacier in its turn c6vered th« 
surface. The glacial deposits then lie above the sandstone and 
limestone and are covered above by black soil. Probably the 
maximum deposit dues not exceed 200 ft. The average thickness 
is below 100 ft. Our ice sheet moved as a mass southward ; 
probably only once did the glacier cover this territory. Here in 
its passage it had a direction about south 29 degrees west. 
In 1898, the writer first noted the glacial scratches on the top of 
a ledge in the eastern part of the Old Reed Quarry at Weaping 
Water. At that time specimens showing striations were seci>red 
for the University of Nebraska at Lincoln, where they were 
figured and described in a pamphlet entitled ''Glacial Grooves 
and Striae in Southeastern Nebraska," by E. H. Barbour. 
The ledge is one of massive limestone, exposed 300 feet hodrizont- 
ally. The exposure was made for the purpose of removing the 
stone for crushing. It is smcx)thcd and scratched over the entire 
surface, but more noticeably so near the west end of the expos- 
ure. Further to the west a Sioux quartzite pebble was noted m 
a groove where the ice ceased its work. Slight cross striatiotrs 
are common. These striations are still open to view, the work 
of quarrying having ceased before the ledges were removed. This 

* J. A. Adden, Iowa Geological Report, Vol. XIII. 
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Figures 3 and 4 — Sections of limestone showing glacial striae. These specimens 
were secured at the old Reed quarry, Weeping Water, Nebr. 



200 NEBRASKA GEOLOGICAL SURVEY 

is the most positive and distinct evidence of the movement of the 
ice sheet in this county. The red, pink, and drab boulders found 
in every section add another important link to our chain of evid- 
ence of the movement of the glacier. Prior to the invasion of the 
ice sheet in this county these Sioux quartzite boulders were in 
their native positions at Sioux Falls, South Dakota, where im- 
mense ledges are now to be found. r>csides these large boulders on 
the surface, the ice carried much small gravel which, like the 
former, it left in its retreat. These were spread as a sheet, vary- 
ing in thickness from a few inches to a foot or more. This sheet is 
more noticeable. above the beds of limestone, but also occurs over 
the red sandstone formations. Where the soil and Loess have 
washed away, this gravel a])pcars very thick. On some of the hills 
north-east of Eagle the surface is strewn with it. Drift is the name 
applied to this sheet of gravel. Though this deposit is almost 
entirely covered, people in general are familiar with it, for ir this 
they seek the' "sheet water.*' Boulders frequently occur along 
the Platte River and Weeping Water Creek. These often weigh 
many tons. One two miles west of Nehawka is oval in outline, 
lo ft. long, 6 ft. wide and 2^^ ft. extending above ground. The 
amount buried can only be estimated. 

Loess. 

The great surface dci)osit in the county is the Tx)ess, from a 
German word which means to loosen; so named because of it:* 
peculiarity of breaking or jointing into columns or sections. In 
places the Loess is buff above and red below. In sonve sec- 
tions irregular deposits of tjuitc red Loess are noted. It is familiar 
to many as joint clay, the common yellow clay of cellars, wells, 
and railroad cuts. A most typical and extensive exposure is at 
Plattsmouth where the 1>. & Al. cuts thnmgh the bluff just before 
approaching the railroad bridge over the Missouri. 

Originally this deposit must have covered the entire surface 
to quite an even ])lain, thickest near the Missouri River and grad- 
ually thinning to the west. 

This condition exists at prese-jit, although in places much 
Loess has been removed by erosion. Near the Missouri 
the distance between the highest and lowest points of these beds 
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exceeds 200 feet. The original deposit probably did not reach 
this depth. Loess is prone to slip and in this way excessive 
thickness has resulted. At the western border of the county the 
Loess veneer becomes so thin that it averages scarcely 50 feet* 
where erosion has proceeded along the streams it is thin or want 
ing. 

The general nature of the Loess is a fine sand mixed with a 
little clay containing some iron, which is its coloring matter. The 
Loess readily yields to erosion. In this way many short, sharp 
ravines are formed. Canyon-like gorges occur in steep ravines 
which end in a precipitous wall, where, at times of excessive rain- 
fall, the water pours over some obstruction to its course. 

Whether the Loess was deposited by wind or water is not 
known. In certain parts of the world it is quite well established 
that this, or at least a similar formation, is a wind-blown deposit 
In such places evidence of stratification, a condition which would 
exist in an aqueous deposit, is not known. In our region, however, 
though in most places no stratification is evident, such localities do 
exist. 

This subject is one upon which geologists in general -fail to 
agree. The general evidence seems to point to an aeolian de- 
posit; in our region, however, water seems to have played a part. 
No single region can be taken as furnishing conclusive evidence 
to either view. The bluffs along the rivers and creeks are due to 
the occurence of Loess. Because of its »ready erosion forming 
deep slopes, it is sometimes called the bluff deposit. The bluffs 
rise precipitously from the water or valley level, and, after reachinor 
a summit, gradually slope to the more rolling interior. Timber 
partly covers the slopes and prevents the excessive erosion which 
would otherwise take place. The Missouri River bluffs when 
seen from across the stream, afford a most picturesque view, and 
afford an excellent conception of the rapid erosion which is tak- 
ing place. These bluffs were originally a portion of a level plain. 
Since then Tains have started streams which in their rapid courses 
have cut into the Loess, undermining large pieces of it. These 
pieces on breaki/ng off gave rise to walls and bluffs more or less 
precipitous. This process of deepening, side cutting, and 
washing of the hillsides has continued until great valleys now ex- 
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ist between the bluffs, which themselves are being rapidly car- 
ried away. 

Alluvium. 

At this time a deposit is being formed and shifted about along 
the streams. This is called alluvium and is composed of material 
washed from the hillsides. The vegetable matter it contains 
renders it very fertile. The most notable deposit of this is the 
broad valley of Salt Creek. Diuring the excessive rains in the 
spring time the creeks are unable to carry their load as they enter 
the valleys where the grade is not so steep, so layer after layer 
is deposited as the years go by and a stratified flood plain or bot- 
tom is built up. The shifting sand along the Platte and the 
changing bars in its course must be assigned to the same general 
formation. The sand which now clogs the Platte River has its 
original source in the mountains to the west and is brought in, 
worked over, and assorted by the constant action of tfie river. 
When the water is low this sand dries and is blown into low ridg- 
es, seldom exceeding 20 ft. in height, along the shore. These 
ridges are known as sand dunes. Their slope and nature depends 
entirely upon the nature of the valley and the obstructions met 
by the wind. In places they are long, low ridges. A clump of 
trees sometimes presents an obstruction, and here a conical hill 
is formed. The best sand dunes occur along the Platte near 
Cedar Creek and Oreapolis. At the latter place the character- 
istic ripple marks produced by the wind were noted. No sand 
dunes occur along the Missouri. Where available, the alluvium 
furnishes the most productive soil. The flood plains often contain 
the remains of animals buried a considerable distance beneath the 
surface. Bones of the horse, deer and antelope are found. 
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MINERAL RESOURCES. 

Cass is distinctly an agricultural county; the rich, well watered 
fields are productive of wealth far greater than can ever be expect- 
ed from other economic resources. Yet in point of variety and 
amount of natural products no county in the state is equal to this 
one. True a comparison with an equal area in mountainous 
states is not favorable to us, but the isolation of a prairie country 
greatly enhances the commercial value of our mineral products. 

CoaL 

More space perhaps will be devoted to the consideration of this 
highly important economic product than the amount produced 
merits. The indications are not such as to lead us to prospecting, 
though all certainly wish success for such enterprises, but in the 
minds of many there is a deep conviction that this highly import- 
ant economic product lies hidden beneath our feet, and only awaits 
capital and energy to bring it to light. 

However much desired, it is probable Nature has not concealed 
paying amounts of coal in Cass County. It is not our desire to 
discourage any one, but to present the facts as our survey finds 
them, hoping that any who pffospect may do so with gpreater in- 
formation as to the chances of success or failure. 

Scientists versed in these matters have given us notes worthy 
of our consideration. After discussing the conditions and indica- 
tions Dr. F. V. Hayden, then at the head of the Governmient Geol- 
ogical Survey, who had visited Nebraska to study the geolog}*^ 
with coal conditions especially in view, says i^ his report ot 
1872 — 31 years ago, "In regard to finding workable beds of coal 
within accessible depths in Eastern Nebraska by deep borings, I 
would remark in conclusion, that, though not prepared to discour- 
age entirely all hope of success, it is proper to state that all the 
known facts are unfavorable, not only on account of the great 
thickness of the nearly barren series, but because it is by no means 
certain that we should strike the productive measures here, even* 
after going entirely through the upper, nearly barren, series, since 

*United States C|eolo^cal Survey of Nebraska, p. 1S9. 
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the lower beds may thin out in this direction." In speaking of the 
boring at Omaha, he says, *lt should be continued to a depth of 
looo to 2000 ft. or more." Thirty years of prospecting at various 
places have proved this conclusion correct*. 

In 1880 Samuel Aughey said, 'The question rises whether there 
IS any probability of any valuable beds being found anywhere in 
the state. Truth compels the admission that such a result is un- 
certain and even doubtful.''** 

Prof. E. H. Barbour, after close investigation says, 'Tt is never 
an agreeable task to inform people that there is little prospect of 
ever finding coal in their state, but such is the fact in Nebraska." 

Besides our own geologists agreeing on this, those of both 
Iowa and Missouri are of the same opiniion***. Only thin seams 
of bituminous and lignitic coal are known in the state. The 
reader is warned not to consider carbonaceous shale as an indica- 
tion of coal beds appearing lower. The carboniferous strata 
which underlie this part of Nebraska are deep sea deposits, 
while it is a well established fact that coal is the remains of plants 
which grew in and around fresh water, and which were deposited 
in situ. This being the case, it will be readily understood why 
coal in commercial quantities is deposited here. 

So many failures are recorded that extended warning is hot out 
of place. Every few years some experimenter creates a boom 
which must end in disaster to those who furnish financial support. 
An example of such experiment is the one, still fresh in the 
minds of many, which was tried at Louisville during the summer 
of 1903. It is and has been the concordant opinion of geologists 
that these costly experments will always result in failure. Un- 
fortunately no record of deep borings is obtainable upon which 
to found data by direct observation, but all evidence brings us to 
an unfavorable conclusion regarding the finding of coal within the 
limits of Cass County. Below is given an analysis of some coal 
from Cass County by Prof. H. H. Nicholson, No. 1934. 

Moisture 1323 

Volatile matter 44-5^ 

Fixed carbon 32.04 

Ash 10.21 



100.04 

♦Physical Geo^aphy and Geology of Nebraska. 
**State Geological Survey of Nebraska. Vol. 1. 
***See Reports of Iowa by White, and Reports of Missouri by Broadhead. 
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For comparison below is given an analysis of bituminous coal 
from Pennsylvania. 

Moistu«re 1.3 

Volatile matter 20.87 

Fixed carbon 67.20 

Ash 8.80 

Sul'phur 1.83 



100.00 



Petroleum and Gas. 

Some have supposed the irridescent scum found on stagnant 
water along streams necessarily indicated oil or natural gas, but 
such is a mistaken conclusion. The material is neither oil nor 
of oil origin. It is found to be either from decaying vegetable 
matter, or one of the higher oxides of iron. The dip of the strata 
would long ago have permitted the escape of petroleum and gas 
had it ever been enclosed below. 

Gold. 

The sands of the Platte River and the glacial drift contain a 
small amount of gold. Many have supposed the yellow spark- 
ling flakes in the sand to be gold. These are probably flakes of 
mica, and can be distinguished from gold by placing them on a 
flatiron and beating them with a hammer. Gold will flatten, 
mica will not. Iron pyrite may be distinguished from gold by 
roasting, in which case pyrite turns brown, while gold does not. 
These misconceptions have led to excitement at various times, but 
no placers, properly so called, have been found. This precious mat- 
erial has been so widely disseminated by its long journey from 
its source in the Rocky Mountains, that no considerable quantity 
is deposited near the mouth of the Platte River. Below are giv- 
en the results of assays of sand taken from the bed of the Platte 
River at Cedar Creek, made by Mr. W. R. Calvert of the State 
University. 

Four assay ton sample used requiring 8 assay tons PbO. The 
litharge carrying 2.2 milligrams of silver per assay ton. Bead 
obtained 1.76. All from the litharge. 

No. 5. Four assay ton sam'ple used. The bead weighs 1.07 
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Figure 5— Old Methodist church, built of native limestone, at Weeping Water, Nebr. 
Streaked with iron rust, due to the weathering of pyrite nodules. 
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milligrams giving a possible .21 milligrams from the sample, ox 
.0525 milligram per assay ton. This bead inquarted and treated 
with nitric acid showed no trace of gold. 

University No. 3. Four assay ton sample used, requiring S 
assay tons PbO. The letharge carrying 2.21 milhgrams of silver 
for assay ton. Bead obtained 1.76 milligrams. All from the 
PbO. 

Iron. 

Though the red sandstone contains a conside»rable percentage 
of iron, it is not in sufficient quantities to be considered from* an 
economic standpoint. The irregular hardened accumulations of 
sand and iron are called concretions. These are formed by water 
filtering through the sand and depositing certain salts about 
some central nucleus. Concretions are often hallow. 

Iron in the form of pyrite or fool's gold occurs in cl|ays and 
shales and sparingly in the limestone of some quarries greatly to 
the detriment of the rock. , 

Marcasite. 

This is the sulphide of iron so often occurring in sand, clay, 
shale and limestone. It is much to be regretted that such a de- 
posit is to be found, since on exposure to the atmosphere it ex- 
changes its sulphur for oxygen in the air thus producing the trust 
streaks so common in many of the buildings constructed of lime- 
stone. Limestones containing the shiny gold particles or nodul- 
es should be avoided. A most remarkable set of rust streaks was 
to be observed in the Methodist Church at Weeping Water before 
its recent reconstruction. 

Calcite. 

The carbonate of lime is the chieif component of most lime- 
stones. Often in these limestones cavities are (found partly or 
completely filled with beautiful transparent crystals of pure calcite. 
They possess no commercial value. 
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Stone industries. 

Cass County produces more stone than any other equal area m 
Nebraska. The limestone from the Carboniferous beds constit- 
utes nearly the entire amount. To this sliould be added a small 
quantity of red sanidstone from the Dakota Cretaceous layers. 

Many fail to realize the great economic importance of this 
industry. Not only does it employ a large number of men 
throughout the year, but in times of panic as was experienced a 
few years ago, or during idle periods of each year, the small 
quarries prove a source of revenue of no insignificant amount. 
It means very much to the man who has only his labor at his dis- 
posal. 

Several varieties ojf stone are p»roduced. Rubble is the most 
general kind. It is used for all purposes in local building and 
constructional work. Generally a good grade comes from the 
numerous small quarries. F»rom the larger quarries where the 
massive ledges are utilized, the stone is passed through breakers 
and screens and is then sold as crushed stone to be used for con- 
crete in foundations, sidewalks or street pavement, or as ballast on 
the railroads. The highest grade chemically of limestone is now 
selected at the quarries and shipped to the various sugar factories 
in the state as at Norfolk, Ames, Grand Island, and Holdrege, 
» where it is calcinated to lime and used in purifying sugar. Such 
stone must cojntain a high percent of carbonate of lime and be 
quite free from such impurities as clay and flint. So great is^the 
demand for this grade of stone that some difficulty is experienced 
in furnishing a sufficient amount to supply the market. Quarry 
operators may well count on this as a ready and growing market 
for their best grade of stone. ITie coarse, rough, shaly stone is 
called riprap from its employment in riprapping the streams when 
it is used to prevent the water from cutting away the bank. in 
such work a coarse, rough, cheap material is necessary. The 
loose stones lying about the surface or the shaly lim^estones in the 
quarries are used as riprap. Riprap finds a market in the govern- 
ment iriver work where attempts are made to straighten the 
channel otf the rivers (our stone is used in the Missouri River"), 
or to prevent the river from cutting away towns or bridges. The 
method of operation is to weave large mats of willow slips and 



MINERAL RESOURC£}S ' 209 

weight them in place by means of rocks. This not only prevents 
erosion, but collects sediments as well. The railroad way of rip- 
rapping is simply to throw the stone in the stream where the 
water is cutting away the road bed. During very rainy seasons 
sufficient riprap cannot be obtained to supply the demand. This 
was especially true during the year 1903. At that time when a 
location convenient to a siding could be found it was profitable to 
pick the loose stones from the talus slopes and load them on cars to 
i)e used in preventing the railroad tracks from- being washed away. 
A small amount of building stone is produced but its quality is 
such that it fails to find ready sale. It must compete with brick 
and better, though more expensive stones, brou;?ht from other 
states. It is a fair stone but is greatly excelled by Bedford lime- 
stone and Borca sandstone. The relation of the railroads to our 
stone interests should not fail to attract our notice. These exten- 
sive industries owe their existence to the railroads. The stone 
must be marketed at a distance from the quarries; for this market- 
ing the operators are dependent upon the railroads. Large quarries 
can exist only where railroads are accessible. Quarries occur only 
along streams where a sufficient aniount of the covering has been 
removed by erosion to make the stripping easy and where o\y[)OY' 
tunity is afforded to dispose of the refuse. 

During early settlement small lime kilns were constructed to 
produce lime for local use. Since the advent of railroads lime 
has been produced in a commc'rcial way at Nehawka and Weeping 
Water, where abandoned kilns still remain. During one season at 
Weeping Water the product from two kilns amounted to 43,000 
barrels. The kilns were simple in construction, being built of 
native limestone in rectangular fo»rm lined with fire brick; near 
the lower part on either side were openings for fire boxes; beneath 
an iron door permitted the escape of the lime when com-pletely 
calcinated. The location at the base of the steep hill permitter 
the construction of a platform at the top with an approach to the 
road leading to the quarries. By this means the kilns were 
charged with limestone from carts drawn by a single horse. Long 
sheds with stone floors furnished space for the cooling and barrel- 
ing of the lime. A portion of the shed was used for a cooper 
shop. Coal and wood from the surrounding region were used as 
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fuel. This industry is now abandoned. At Nehawka a sheet 
iron kiln was constructed. The operation was in general similar 
to that described above. The production of lime is no longer 
found to be profitable. 

Varying quantities of limestone have been in demand at the 
Omaha and Grant Smelter at Omaha, where the stone was mixed 
with the ore for a flux to more readily reduce the metals to a fluid 
state. The great decrease in the activity of this plant has 
reduced the demand for lim'cstone to a minimum. 

Much of the orushed stone now finds a market as concrete and 
in the manufacture of artificial stone. To form concrete the stone 
is mixed with cement and sank!) and' is placed in ditches or 
troughs where it is allowed to harden. The artificial stone is 
constructed by mixing cement, sand, crushed stont and flint chips, 
and tamping the mixture in a mould. This hardens the mixture 
sufficiently so that the sides may be removed from the mould and 
the block set aside to solidify. 

Quarry operations arc limited to areas wherein good stone is 
concealed beneath light stripping. Practically all quarries are 
forced to confine their operations to entering the bluff a few rods 
and extending the works along the face of the hill. In only a few 
cases is sufficient stone obtained to pay for stripping twenty feet 
thick. It will require many years to exhaust the possibilities of 
producing stone profitably. This is especially true along Weeping 
Water Creek where a large number of excell'ent sites may be 
developed. Citizens having good quarry prospects should be in 
no haste to dispose of their land, for it will ever continue to be a 
marketable product. 

TEe producing area is divided into three regions, one along the 
Platte, one on the Weeping Water, and a small triangular section 
between these two, and facing the Missouri. For descriptive 
purpose the quarries are arranged in two classes. Commercial 
quarries, or those shipping extensively to various cities throughout 
the state, and Local Use Quarries, or those producing a small 
amount for the markets near at hand. 
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Commercial Quarries, Weeping Water Region. 
Old Reed Quarry. 

This is an extensive quarry on the bluffs southeast of Weeping 
Water and adjacent to the town limits. Though now abandoned 
it was formerly operated on a very extensive scale. This quarry 
is open for one-third of a mile along the bluffs. The section given 
is not compiled but taken near the west end. This quarry has 
been abandoned fo»r a number of years. The lime kilns are rapidly 
crumbling and falling to pieces. The crusher and machinery 
though still in place show evidence of decay. The whole scene is 
that of an abandoned work. The writer is indebted to Mr. Hart, 
who was (formerly foreman of the lime department, for the follow- 
ing notes. The quarries were opened in 1882. The following 
year the kilns were in operation. At one time 207 men were em- 
ployed. The best season 43,000 barrels of lime were produced. 
No total figures are available for the stone output; however, it was 
many thousand cars. The maximum for one day was 100 cars. 
A portion of this quarry can now well be placed in profitable 
operation. 

Commercial Land Company's Quarry. Two miles southeast of 
Weeping Water, on a point of a bluff, is located one of the most 
extensive works in this region. This quarry is worked around the 
bluff 700 feet to the north and 1200 feet to the west, making a 
total working face of 1900 feet. The size of the opening evinces 
the fact that this is one of the largest quarries in the middle west. 
A crusher with a capacity of 60 tons per hour is in use. A revolv- 
ing screen separates the crushed stone into the various grades. 
Forty men were emiployed continuously during the summer of 1903 
Carts and trams transport the stone from the face of the quarry 
to the crusher and cars. One steam drill is in operatiom. The 
output of this quarry is crushed stone, rubble, sugarstone and irip- 
rap. It is impossible to estimate the total output, or tb state its 
commercial importance to the region. It was opened in 1889, and 
has been operated almost continuously since. At the present »ratf 
of output sufficient stone is available for a number of years. 

Swede Quarry. This quarry is located on the north side of the 
creek, three miles east of the town' of Weeping Water. Though 
now abandoned it was at one time a very extensive producer of 
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Figure 8— Reed's quarry and crusher near Weeping Water, Nebr. 
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Stone. During part of the time when it was operated i8o m«n 
were employed. Thousands of cars of crushed and buildii^ stone, 
and riprap have been removed. A thirty foot face is exposed for 
one-^ird of a mile along the bluffs. Were the demandl for stone 
sufficient this quarry could be extended anid operated with profit. 

Van Court's Quarry, Nehawka. This quarry is located on the 
bluffs south-east of Nehawka. In point otf production it is second 
second in the country. Concrete, rubble, and building stone are 
produced. Both carts and trams are used to transport the stone 
from the face of the quarry to the crusher. This quarry is owned 
and operated by Mr. E. D. Vancourt of Omaha. Mr. Rhodes, 
foreman of the quarry, furnishes the following data. This quairry 
was opened in 1889 and has been in continuous operation since that 
time. Rock has been removed from fifteen acres at this time 
(summer of 1903). He estimates that 30,000 cars of 30,000 lbs. 
each, have been shipped. An average of forty men are employed. 
It is worthy of note that some of the men now at work have seen 
fifteen years of continuous service in this quarry. Eight acres of 
stone are still available. A No. 5 crusher, with a capacity of 
fifteen cars per day, is now in use. A revolving screen is used in 
sizing the stone. This same firm is now opening a new quarry 
two and one-half miles west of Nehawka. This is at a site where 
formerly some prospecting was done and a little riprap taken out 
for the Missouri Pacific Railway. A sidtetrack has been laid to 
the quarry and development work is proceeding. This when in 
full operati<Hi will be an extensive producer erf the various 
g^rades of stone. 

Platte River Region. 

Quarries about Louisville. The quarries about Louisville, 
though now abandoned, were once so extensively operated that 
they are deemed worthy of brief notice. 

Beginnig a short distance west of Louisville, abandoned open- 
ings extend for hall a mile along the north face of the bluffs. These 
openings are neglected and overgrown with trees. Some years 
ago quarrying was carried on quite extensively. No records of 
the kind or amount of stone produced are obtainable. Ledges now 
exposed show material suitable for crushed stone and riprap. Strip- 
ping is too heavy to render the working of this region profitable. 
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Figure 9 — Crusher and screen of Commercial Land Company's quarry, one 
and one-half miles south of Weeping Water, Nebr. 
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Old Stout Quarry. One mile east of Louisville is the Old 
Stout Quarry. This was from 1880 to 1890 the most extensive 
stone producer in the state. Thousands of cars of material were 
shipped. Practically all grades of stone used in construction work 
were produced from this great quarry. All now piresents a 
typical case of the abandonment of a once extensive enterprise. 
The large stone house built with the purpose of employing convicts 
from the State Penitentiary stands on the bluff just back of the 
works as a land mark to the surrounding country. 

Cedai! Creek Quarries. Atwood and Company, with offices in 
Plattsmouth, are thel most extensive producers of stone in 
Nebraska. From their works at Cedar Creek and Cullom more 
stone has come than from any other quarries in Cass County. No 
figures are available, but conservative estimates run far into the 
tens of thousands of cars. 

Thjfcold works three miles southwest of Cedar Creek are now 
abandoned. Twenty acres of land have been entirely quarried 
over. \ Rubble, crushed stone, sugarstpne, and dimension were pro- 
duced at an average of twenty cars per day. This quarry operated 
continuously for 15 years. On an average from 40 to 50 men were 
employed. The stone was a very good grade but stripping 
became too heavy for profitable operation. At the main office 
Mr. Atwood was unable to give any data regarding the amount of 
stone sfhipped etc.; therefore it is necessaty for us to comfine our 
description to a mere outline. 

Atwood & Company's New Quarry. During the last season th^ 
company has opened a new qua»rry one and one-half miles south- 
west of Cedar Creek. The section given of this quarry is typical 
of the present face only. As work progresses higher ledges now 
covered by talus will be encountered. The present opening is 
only 300 feet long, but this can be extended a quarter of a mile. 
The output will be from 18 to 20 cars per day. The plans antici- 
pate fifteen years of continous operation. Two crushers, Nos. i 
and 3, with revolving screens, elevators, etc., are in use. This 
quarry is operated upon the most modern methods with a com- 
plete drainage system, steam drills, etc. This will be the largest 
quarry in this part of the state, producing crushed stone, rub-ble, 
sugarstone, and riprap. The demand for stone is continuous. The 
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FiGURB 10 — Quarry, men, and a section of the main ledge in VanCoart's 
quarry, Nehawka, Nebr. 
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^Burlington & Missouri River Railroad purchases dprap and ballast 
Much crushed stone goes to cities tor concrete. Sugarstone 
goes to Norfolk and other sugar factories. 

Cullom Quarries. These quarries have been temporarily 
abandoned. They were operated periodically for fifteen years. 
During two years of the fiiteen, fifty men were employed. Ac 
these quarries stone is taken from ledges near the sumrmit of the 
bluffs and conveyed by tram cars to the railway tracks below. 
Gravity is used to propel the cars ; a loaded car attached tot a cable 
returns an empty one at the other end of the cable. Sugarstone 
and riprap are the grades used. It is said to be a very high grade 
of limestone. In general, these quarries are extensive producers 
of excellent stone for various uses. 

Local Use Quarries. In many portions of this county limestone 
is exposed in a manner to afford opportunity for small quarries. 
Those who own such properties generally excavate sufficient stone 
for farm building purposes or for sale in the immediate neighbor- 
hood.. Occasionally, if proximity to a railroad permits, a few cars 
are shipped annually, but not in sufficient quantities to create a 
definite market. The value of this stone is not in its export 
worth, but in obviating the necessity of importing stone from long 
distances. This class of stone, rubble etc., markets for from loc. 
to 50c. per perch in the ground, or $1.00 to $1.50, quarried. Stone 
for constructional purposes in the country is quite generally sup- 
plied from this source. 

Along the Platte River is an area in which the red sandstone is 
exposed. This sandstone is used to some extent for foundations. 
From Hoover's Quarry at Louisville a few cars are shipped each 
year. ^ This sandstone is quite soft and readily yields to weather- 
ing. Such objections are partly compensated for by the ease with 
which this stone is shaped for its purpose. In cellafr walls and 
similar places where not exposed to weathering, this stone is a very 
serviceable material. 

Below is given a tabulated list of Local Use Quarries, with data 
as .far as obtainable. 
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Figure 11 — Crusher, revolving screen, and engine house at the 
Van Court quarry, Nehawka, Nebraska. 
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ADDITIONAL DIRECTORY OF LOCAL USE QUARRIES 



■OF — 



CASS COUNTY. 



Applegate, Lee... 
Betts, W. H...... 

Gordon, W. L 

Gruber, Simon — 

Harshman, F 

Harshman, G. W. 

Hepner, Fred 

Hepner, Henry... 
James, Charles... 

Kime, A 

McCarroll, J. E. . . 
Murray, L. C. W. 

Ost, Fred 

Pell, H. F 

Pollard, Isaac 

Rennard, J 

Stohn, C 

Stein, John 

Thacker, L. T.... 



T. R. Sec. 






Union 


10-12-22 


Avoca 


11-11-22 


Weeping Water 




Union 


10-12-29 


Avoca 


10-12-27 & 34 


Avoca 


10-12-10 


Nehawka 


10-12-16 


Nehawka 


10-12-27 


Avoca 




Nehawka 




Union 


12-13-30 


Maynard 




Nehawka ^ 


10-14-17 


Union 


10-13-18 


Nehawka 




Plattsmouth 


10-12-5 


Weeping Water 


10-13-22 


Union 


10-14-4 


Union 
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Clays 



Clay suitable for brick work is foun/d in abundance in Cass 
County. 

The Loess is abundant in all sections. This where mixed with 
valley wash, or alluvium, makes a fairly good brick material. Such 
bricks are not extremely serviceable, nor are they suitable for orna- 
mental purposes. For general construction work, where too 
high standards are not required, and where the cheapness of mate- 
rial is an essential feature, Loess brick are not excelled. 

The Dakota occasionally furnishes beds of most excellent 
material for brick and terra cotta work. In our region the clays 
associated with sandstone are certainly the best. The clay is or 
an excellent quality and free from objectionable impurities. It 
works easily, burns well and furnishes a most durable and artistic 
bfick. 

The Coal Measures furnish some excellent strata of clay. Inter- 
bedded with the limestones are beds of clays of very high quality. 
One of the most extensive beds of this material, and as yet unde- 
veloped, is on the farm of Mr. Isaac Pollard at Ne'hawka. It is 
a red, highly plastic clay suitable for the best grades of brick. 

Since clay is very abundant, little value is attached to it, yet 
many of the beds now undeveloped will in time be called into use. 

A large number of excellent clay beds exist in this county. Up 
to within the last few years extensive works were carried on at 
Louisville, Weeping Water, and Plattsmouth. For various causes 
the works at all of these places are now abandoned. 

The works at Louisville were at one time among the most exten- 
sive in the state. Thousands of brick were produced annually. 
Extensive machinery' and appliances then in use are now entirely 
removed. 

The Works at Weeping Water produced both ordinary and 
pressed brick from an extensive bed of Loess. These works though 
in a sad state of decay still remain intact. . 

Th6 works at Plattsmouth have not been operated for two years. 

The only clay industry now operating in this region is at Louis- 
ville, where the Omaha Hydraulic Pressed Brick Co. is excavating 
clay for shipment to their works in South Omaha. The bed from 
which this clay is taken is a very irregular one. A compiled 
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section shows 28 ft. of clay from the Dakota Cretaceous forma- 
tions. This is an excellent clay for the manufacture of brick. 
The work is operated for ten months each year, employing twelve 
men during that time. The annual output is 600 cars. 

The demand for artificial building material is rapidly increasing. 
The exhaustion of the supply of lumber is forcing many prospective 
builders to abandon projects, or resort to stone and brick. 
Lincoln and Omaha will furnish an increasing market for artificial 
building material. For these reasons clay deposits in Cass County 
are especially important. Early settlers employed stone and 
brick in the construction of their buildings. Many of the old 
stone houses constructed of the roughest grade of rubble are still 
standing and in use. M-r. Isaac Pollard at Nchawka was one of 
the few to construct his own brick works and utilize the product 
in the erection of farm buildings. From clay and wood at hand 
he produced in those earf)- days a grad'e of brick which has proved 
very efficient and durable. 

Sand. 

An unlimited supply of good sand fills the river valley and com- 
poses the flood plains of the Platte River. Accurate data of the 
depth of this sand is not obtainable. At places it has been 
penetrated for 60 feet, while elsewhere bed rock is found at 35 to 40 
feet. Three grades of sand are produced; engine, concrete, and 
commercial. The engine sand is a fine grade used by the raikt>ad 
companies in their engines to prevent the drive wheels from 
slipping on the rails. All are familiar with the little turret-like 
box surmounting the boilers of locomotives. Tubes lead fromr 
this close to the drive wheels. The sand for nearly all of 
the engines on the Burlington railroad system comes from pits 
along the Platte River. 

The concrete sand is a coarser sand, containing much gravel. 
This is excellent material for mixing with crushed limestone and 
cement, forming concrete for foundations and sidewalks. 
The commercial sand is a medium grade between engine 
and concrete. It is used in all grades of constructional work. 
where a good grade of sand is required. It is fine grained, finee 
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from clays and soil, and contains a small per cent of gravel. 
Platte River sand of the commercial grade is found on sale in most 
of the lumber yards of southeastern Nebnaska. 

Recently in the operation of the pit at Louisville a thin bed of 
gravel was encountered in dredging. It is quite probable this 
will not prove to be extensive. 

I am indebted to Mr. George Rand, now foreman for Messrs. 
Atwood & Co. at Louisville for notes concerning the following 
sand works. 

One of the first pits opened in the county was the old pit east 
of the railroad section house at Cedar Creek. This was opened in 
1889 ^y Mr. A. H. Parmalee, and operated for four or five years. 
Loading was done by teams and scrapens. 

Only sand from above the water table could be obtained by this 
method; hence the best grades remained. For this reason the 
method was abandoned. No fair estimate can be made of the 
amount of sand excavated, but it would certainly run far into the 
thousands of cars, as is evidenced by the size of the pit. 

One-half mile east of this pit is a small artificial lake, the result 
of sand dredging with a boat dredge. This was owned and 
operated by Mr. Hugh Murphy of Omaha. The first two or 
three years it was operated by teams and scrapers, as was Mr. 
Parmalee's pit. In 1887, an old Missouri River dredge was 
secured and placed in service, which elevated the sand from the 
water to the cars. This had a capacity of 60 cars per day. The 
maximum output for one day was 40 cars. 

By this method five acres of ground were excavated to an aver- 
age depth of 15 feet. Ten years were required for this wor*k. The 
various grades of sand were not kept distinct. A large per cenc 
of this sand was used in street pavement work in Omaha. 

Upon the expiration of the lease this work was abandbned. Two 
dredging stations are now in active operation by Messrs. Atwood 
& Co., one at IjDuisville and one at Cedar Creek. These pits are 
operated by means of a 3000 pound dredge called a clam shell. 
This is swung from two cables extending across the pit. The 
dredge is attached to one end of a cable, the other end of which 
winds about a drum operated by steam. The clam shell is drawn 
out on' the cable by gravity to the center of the pit, where it is 
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Figure 13— A portion of the working face of the Cullom gravel pit, showing gravel 

beneath, with Dakota sandstone and Loess above, 

(a) Loess, 35 ft. {b) Dakota sandstone crossbedded, 50 ft. {c) Dakota gravel, 24 ft. 
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loosened automatically from the carrier and sinks to the bottom, 
where it closes by its own action; it is then drawn up and pulled 
along the cables to a point above a car on the side track; here a 
block pushes a lever and forces the shell open. In this way the 
sand is dropped into the car. The brake on the drum is released 
and the clam shell is free to begin aoiother trip to the bottom. 

The sand pit at Cedar Creek was opened in 1898. From 300 
to 400 cars were first taken out with teams. After this the ma- 
chinery, of which the clam shell dredge is the chief part , 'was in- 
stalled. Since then 1500 to 1800 cars per year have been shipped. 
The three grades are engine, concrete, and commercial sand. 
Cottonwood logs were encountered; one 60 ft. long was 7 ft. 
underground. This artificial lake is now stocked with fish. The 
size of this lake is about }i of a mile long by 250 ft. wide. 

The Louisville pit was opened July 29th of last year. Approx- 
imately 100 cars were shipped the first year. The same kind of 
sand «is at Cedar Creek is encountered. Mr. Rand reports that 
at 18 ft. below the surface of the water he struck a black material 
8 inches thick. This does not extend as a continuous bed over 
the entire pit; 15 ft. from the place oi first contact it was missed. 
Sufficient excavating has not been done at this writing to learn 
its probable extent. A piece of this material, examined after it 
was considerably weathered, shows it to be a highly carbonace- 
ous shale, approaching a lignite. This may be taken as slight 
evidence that the Platte River is now filling its channel. The 
sands and gravels of the state, .now in course of preparation by a 
dustries of the state. 

Occasional small beds of drift sand produce an excellent 
quality of sand for all plaster and cement work. Tliese beds are 
never extensive and a»re operated in a very limited way for local 
use. 

The sand of this region will be fully discussed in a paper on 
sands and g.ravels of the state now in course of preparation by a 
member of this Survey. 

GraveL 
Banks of excellent gravel appear at places along the Platte 
River. This gravel is in the Dakota formation. A description 
of these deposits will be found under ''Stratigraphy.*' 
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Fh;i:re 14 — Conglomernte. knovrn locally as peanut rock because of iU close 
resemblance to peanut candy of the confectioners, consisting of quartz and jasper 
pebbles, united by a brown iron cement. Louisville gravel pits, Dakota cretaceont. 
From the collections of Hon, Charles H. Morrill. 
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This gravel is very valuable for loofing purposes, for sidewalks, 
drives and ballast. This makes a very durable and attractive 
material for such purposes. The cementing material often reach- 
es a sufl&cient excess to unite the whole mass into a conglomerate 
resembling peanut candy, hence the popular name ''peanut rock." 

Two miles west of Cedar Creek is a large bed of such gravel. 
A few years ago quarrying was carried on extensively. The 
gravel was taken out, screened, and loaded on cars. The size 
of the opening indicates that the total product was many thou- 
sand cars. This too was operated by Messrs. Atwood & Co. who 
are unable to give us totals. Stripping becanre too heavy for 
profitable operation and the work is now abandoned. 

The Cullom pit, formerly operated, J^ut for a nu.mber of years 
abandoned, has recently been reopened. A sidetrack has been 
laid and extensive production; is contemplated. This tbo, has 
yielded excellent gravel. This bed is deeper than the one west 
of Cedar Creek, but also requires more stripping. The bed here 
stands in an immense, massive bank, a view of which is given. 
It is the only extensively operated gravel pit in the county. 
The gravel industry can never be of as long continued operation, 
or as extensive as the sand, but must yield a profit to operators 
anid be of benefit to the section. The so-called peanut rock is of 
value chiefly as a curiosity. 

Soil. 

The soil of the region is very fertile. It is Loess mingled 
with a varying per cent of organic matter from the roots and 
stems of plants, chiefly grasses. The subsoil, except in some of 
the valleys, is pure Loess, a clay-like substance containing much 
quartz sand and a little clay. The thickness of the soil is exceed- 
ingly varied. On the gently rolling up-land it attains a thickness 
of several feet. In the more rolling regions where erosion is 
rapid, the mantle of loam thins, and often the yellow subsoil is 
exposed. The bluffs are covered by little or no soil. 

In a few limited regions disintegrated limestone plays a part 
in soil making. This occurs on the talus-like slopes and the 
margin of alluvial deposits in limestone regions. 
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The valleys have a more or less extended alluvial area present- 
ing a soil rarely excelled in richness anld' ability to produce abun- 
dant crops successively. 

The soil of this county contains the essentials for the produc- 
tion of all fruits and grains of a temperate iregion. 

The forllowing analyses at soils were made by Prof. Miltx>n 
Whitney of the U. S. Dept. Agric. at Washington. 

No. 2073. M'echaciical analysis of subsoil 6 in. to 36 inches from 
Cass County, near Weeping Water, Sec. 8, Township 10, Range 11. 
Soil No. 2-20-7-93. 
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The soil on the hills is rendered fertile by the clay constituents 
of the subsoil and by its ability to receive and retain ground water. 
This water gradually ascends by capillary action; in this way 
moisture is continually supplied to the rootlets of the growing 

plants. 

Timber. 

Though timber is not a geological product it bears such close 
relation to the soil that it is deemed worthy of mention in this 
work. Native trees are abundant along the waterways. Oaks, 
walnut, hickory, willow, boxelder, etc. are indigenous to the soil. 
Timber is becoming so valuable that' the most careful possible use 
should be made of trees. A saw mill is now operated at 
Louisville by Mr. John Jackman. Cottonwood, elm, willow and 
oak logs are sawed into lumber. Some timber along the Misso- 
uri is also being cut for lumber. 
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HYDROGRAPHY. 

Water is so universal and so concealed in its effective operation 
that few give it . serious consideration as an economic resource. 
This is especially true where wells are shallow and where irrig:a- 
tion is impossible or unnecessary. When crops fail, such failure 
is attributed to atmospheric conditions, a lack of rain, or too much 
wind, thougfh it is known to be due to an insufficient amount of 
moisture near the surface of the soil. A ifailure in the water sup- 
ply in wells brings us nearer an accurate solution of the problem, 
but even then the explanation is indefinite. A little consideration 
will convince the reader that watei* is the greatest economic re- 
source of an agricultural county. The nature of ground water is 
now well understood. Few still cling to the idea that there are 
great veins coursing beneat?h the ground much as the blood flows 
through our bodies, and that such veins must be struck in boring 
or no water will be obtained. Such cases do exist, but they are ex- 
ceedingly rare. 

It is more nearly accurate to think of the source of our water 
supply as being in a great sheet of water bearing material conform- 
ing to the hills and the valleys, with its edges exposed where 
springs occur. Above this is the great covering of moist earth, 
(the subsoil,) and still above this, the soil we cultivate. Water 
sheets and sheet water are familiar to all, and while the popular 
conception varies somewhat the essentials are the same. 
Conditions contnolling ground water are various; the chief 
are the amount of rainfall, amount of run-off, amount 
of surface evaporation, and nature of beds receiving the water. 
The amount of rainfall, while not high, is sufficient for agri- 
cultural purposes. The annual average is 31.28 inches. It 
is worthy of note also that the greatest amount of rainfall occurs 
in the growing months from April to August inclusive, while 
the remaining seven months of the year are comparatively dry. 
The nature df the ground is such that much of the precipitation is 
lost by run-off. The mature drainage conditions and the nature of 
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Figure 15 — Showing the course of water under ground, and its escape 
in surface springs. 
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Figure 16~Showing hillside springs and wells of varying depths penetrating subsoil 

and bed-rock. A and B. dug in compact material yielded little water, and 

that often brackish. C, being in loose material, has a constant supply. 
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Figure 17— Showing wells A and B, dug through an impervious layer of day 
into coarse water-bearing gravel. 
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the soil render the run-off possible. This run-off is highly disad- 
vantageous, both in the loss of moisture in the soil and in the 
damage done to crops by erosion. The farmer evidences 'his re- 
cognition of these principles when he avoids plowing the furrows 
up and down the hills and runs them as nearly at right angles to 
the ravines as possible. The amount of surface evaporation is con- 
siderable ; the exact amount is impossible to estim-ate. Recent ex- 
periments seem to point to the conclusion that if proper methods 
of soil culture are employed the amount of surface evaporation can 
be decreased and much water conserved in the soil, thus rendering 
a much larger yield of grain per acre possible. The nature of the 
water-bearing beds is a subject which is given little consideration 
in agricultural pursuits and in well construction, but which is one 
of the utmost importance. To be an excellent water-bearer the 
strata must be loose, coarse grained, and very porous. Such con- 
ditions are found in gravels and sandstones ; hence the Drift gravel 
and Dakota sandstone are the best water-bearing beds in Cass 
County. Such beds when overlaid and underlaid by strata which 
will not permit of the ready escape of water, afford artesian 
wells. The Dakota sandstone far to the north of us affords flow- 
ing wells but in our region such wells are impossible, since thej' 
are bounded above by porous clays which permit the escape of the 
water. The Loess contains much sand and fine i articles of clay 
which ren<ier it minutely porous. This absorbs the water and per- 
mits its slow passage to lower points of escape in wells or springs, 
or by capillary actioft to the soil above and the surface, where it is 
taken by plants or evaporates. Perhaps Cass County's agricul- 
tural wealth is due as much to this finely porous subsoil as to any 
single cause. The limestones, being only slightly porous can re- 
ceive or yield only a very small quantity of water ; hence in these 
beds the supply must be sought only between strata, and then is 
quite insufficient. 

It is impossible at this time to ^We a general discussion o^the 
passage of water underground. Those who may wish a treatment 
of this subject may find it in the Water Supply and Irrigation 
Papers published by the Division oif Hydrography of the United 
States Geological Survey. These are issued free. Especial treat- 
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ment will he found in Nos. 29 and 67.. Figures are here introduced 
tx) partially explain tbis Subject. 

Practically all the wells in Cass County receive their supply 
from sheet water. The sheet water is that portion of the subsoil 
completely saturated with water. The surface of this zone is 
called the water table. 1 he depth from the surface od? the g?rourtd 
to this water table varies with conditions. The water table is 
nearer the surface in valleys than on hills. This is a natural condi- 
tion, for the water is seeking a level. The water passes slowly 
underground; therefore the water table is not level. In spring 
regions the water finds an escape ; hence the water table is lower in 
such places. In times of drouth the escape of water by springs, 
wells, and evaporation exceeds the amount received from rains, and 
the water table must gradually sink to a lower level, while during 
a wet season the reverse occurs. This accounts for wells becom- 
ing dry during drouths and filling again when rainy periods occur. 
A consideration of the zone saturated, with water and the water 
table explains Why valley wells are more shallow and: furnish a 
more permanent supply than wells on the up-land. In Cass County 
the best water-bearing fornration is the Drift gravel encountered 
just beneath the Loess, and above the sandstone or limestone. This 
gravel is not very thick, however, and occurs so irree^ularly that in 
^ig"grJng there can be no certainty of finding it, but if fbuncf below 
the water table it furnishes a steady supply of good water. 

In the northern and northwestern parts of the county many of 
the wells enter the sandstone. These fu-mish abundance of good 
water. The Dakota sandstone is an excellent water-bearer. A.s 
has been noted it is from this formation that, under favorable 
circumstances, artesian water is found. The interstices between 
the particles oif loose sand aflPord ample room for large quantities 
of water and permit the slow seepage to openings at wells or 
springs. Some idea may be gained of the value of this formation 
as a water-bearer when it is known that the city of Lincoln ob- 
tains an ample supply of excellent water from wells sunk into this 
sandstone. 

A few wells located upon the sandy flood plains <rf the Platte 
Biver obtain their supply by seepage from that stream. The 
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entire depth is in sand and the height of the water table varies 
with the rise and fall of the river. 

Most of the wells are sunk into the great Loess (yellow clay) 
sheet, which is a good water-bearing formation. It is composed 
of fine particles of sand and various other materials, which render 
it minutely porous ; this, then, acts as a sponge. 

MucJi difficulty is experienced in .regions of limestone exposures. 
Here the water varies, due to the ready escape of water along the 
rock led'ges. In such places an abundant water supply is impos- 
sible. Only partial relietf can be obtained. One method which 
may be employed is to sink shallow wells, each of whic'h furnishes 
a small supply. Occasionally sufficient water may be found in 
the bed of a ravine. The most successful method yet employed 
is to sink a well on tlhe lower tableland or bottom an/dl conduct the 
water by pipes to the desired points. Wind power with auto- 
matic regulators may be used and while the method is not the 
most desirable, it is found to result in less inconvenience than 
many other methods. 

In no case should an attempt be made to penetrate the lime- 
stone. Such work is almost certain to result in failure. One 
of the most marked experiences of this kind was that of Mr. Geo. 
Woods on his farm one mile south of Weeping Water. The 
record of this well shows that an unsteady supply of water was 
obtained after having dug no and drilled 200 feet (a total of 310 
feet). This well, at a cost of $1000, with $100 additional for 
pump and «mill, was yielding j/i barrel of water per day at the 
time off record. Our records show a number of similar experi- 
ences within the limits of the county. One farmer near Cedar 
Creek, after several expensive failures, found it necessary to dig a 
well and erect a mill a half mile from the farm buildings and con- 
duct the water to them in pipes. In this case the mill is con- 
trolled by lines of wire. While a few successes result from 
penetrating the limestone the undertaking is always uncertain, 
and should be attempted only as an expensive last resort. What, 
in some sections of the interior, is called the Platte river sheet, is 
a misconception. It is the sheet or water zone noted above. 
Were it possible to receive a supply from the Platte River it could 
be obtained only after penetrating several layers of limestone. 
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Springs. 

Springs occur under a variety of conditions. In our region 
where the water-bearing beds are of comparatively uniform 
texture and irregularly deposited, springs appear where the ravincJ^ 
have cut below the level of the water table. This permits an 
escape for the water, which slowly flows in from the surrounding 
hills. When the water coming to the surface flows to one 
channel the spring bubbles out in a single opening. Such condi- 
tions exist where the beds become more porous in a small area or 
where a small ravine existed at time of deposition or previous to 
it. If this water fails to unite in a common channel, numerous 
small openings occur resulting in seepage, areas, bogs, and even 
marshes. Springs also occur where limestone or other impervious 
beds are overlain by water-bearing beds. The water in its seepage 
downward meets the impervious layer and follows along it to an 
outcrop, if such occurs, below the water table. 

Some excellent springs are found in Cass County. The region 
containing the largest number with the strongest flow is in South 
Bend precinct T. lo, R, 12 E. One spring in T. 10, R. 12, Sec. 33 
is reported to yield a flow almost equalling the springs which 
supply the State Fish Hatcheries just across the river. The 
springs obtain their supply from the Dakota sandstone. Springs 
flowing'less than 100 barrels per day are quite common along the 
sandstone exposures. These springs are a part of a line of springs 
occuring along the Dakota outcrop from Dixon to Jeffenrson 
counties. 

Springs occur in limestone regions but fail to discharge, through 
one channel; hence are commonly only large seepage places. A 
most beautifully located spring pours from above a ledge of lime- 
stone at the base of a steep hill on the farm of F. B. Larsh T. 10, 
R. 14 E. Sec. 18 S. E. 4 S. E. 4. This spring has an estimated 
flow of two barrels per minute. The water after passing through 
a milk house supplies a fish pond. 

Irrigation from it has never been attempted, since the annual 
rainfall is amply sufficient for all agricultural purposes. 

Water in Cass County is generally hard, deriving its salts from 
the soils and stones in its passage downward. A few wells are 
reported as containing soft water. The water is much harder in 
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valleys where it passes through limestone ledges before reaching 
the wells. 

Mr. H. W. Loyd at Union has two wells, one 470 feet, another 
500 feet, both yielding salt water. This water is said to have 
medicinal properties and as such is placed on the market. Neither 
well flows. 

Rivers and Creeks. 

Missouri River. The Missouri River Hows along the eastern 
boundary of Cass County. In this portion of its course it is a 
little more than 1000 ft. wide. Its flow is rapid with many small, 
cross, ( or irregular) currents, which are constantly changing, thus 
breaking the placid appearance of its surface. At the present 
time the river is meandering so that it is encroaching upon the 
west bank almost entirely across the county. Between Rock 
Bl'uflf and Plattsmouth a portion of the flood plain which has long 
existed is now being cut away. The great steel railroad bridge 
at Platts^mouth is entered directly from the bluffs on 
the west side, while on the opposite side a long approach is 
necessary. At this point in its course the river grade is 1.06 
feet per mile. During early times this was the great trans- 
portation highway which brought explorers and settlers and 
wliich was their means of exchange and communication with the 
outer world. Since rail-roads have gained the ascendency over 
river traffic few boats pass this part of the river. A cable ferry is 
now in operation at Plattsmouth as a summ^er means of crossing. 
The ice serves as a sufficient means of winter passagfe. At no 
place in the county is water taken directly from the river for city 
supply, but at Plattsmouth water is drawn from the flood plain a 
mile from the channel. The river is sought to a small extent for 
pleasure boating at Plattsmouth. 

Platte River. The Platte River before reaching the limits of 
Cass County has lost its broad valley and its many-channeled 
character and is confined by steep walls of stone to a narrow flood 
plain. It is forced to occupy one principal chan^iel with a few 
branches running independently for only short distances. The 
water is continually falling into depressions and over obstructions 
and bubbling up again, so that the surface is never smooth and 
the water never flows quietly along. The average grade is 3 feet 
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Figure 19 — Destructive ice gorge at the Uaion Pacific R. K. bridge, 
Louisville. Nebr.. March, 1903. 
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Figure 20 — Break in railroad bridge ai South Bend, Nebraska, caused by destructive 

ice gorge, March, 1903. 
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per mile. The individual channels vary greatly in width, rarely 
exceeding 300 feet. From bank to bank the river approx- 
imates three-fifths of a mile. Sand bars are quite numerous, 
sdnally and mostly barren. A few have become permanent and 
wooded with willow, boxelder, and cottonwood. These are pro- 
perly termed islands. One large island is opposite Cedar Creek 
and another below CuUom. The Platte River is of little direct 
value from an economic stancJpoint. It is crossed by two railroad 
bridges at Oreapolis, one at Lx)uisville, and one at South Bend. 
A wagon bridge at Lx)uisville affords opportunity for that sort of 
traffic. The terraces have already been noted. 

Weeping Water Creek with its tributaries is important as a 
drainage channel, and affords excellent opportunities for 
stock raising and especially stock feeding. The smaller branches, 
as they pass from farm to farm, are bordiered by pastures and 
feed lots. This runjning water is a source of profit. Yet the streams 
oftejij result in detriment as conveyors of contagious disease 
from the upper portions to farms below. This stream receives 
its supply from run-off and seepage from the Loess. The stream 
is ordinarily small. In fact, during dry seasons, the flow entirely 
ceases in portions of its course below Weeping Water. At times 
of excessive rains it is converted into a raging torrent, flooding its 
bottoms and sweeping away fences and low bridges. In bridge 
construction provision must be made for a rise of twenty feet. An 
excessive train near the source results in maximum flood conditions 
at the mouth some ten or twelve hours later. Farmers construct 
fences in such a way that they may be swept aside and easily- 
replaced when the flood has receded. This stream is doing little 
work of erosion except at times of flood. During early settlement 
it played an important part as a producer of power, but since the 
burning of the old stone mill at Weeping Water it is no longer 
used for water power. Mills were located at a number of 
points, but steam has forced the abandonment of all such sites. 
Because of its gjeat fluctuation in amount of discharge dam con- 
struction is difficult and expensive. 

Only a small portion of the course of Salt Creek is through this 
county. It flows slowly and exhibits wide meanders. The 
timber ak>ng its course is excellent. It is turned to no econom c 
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account beyond the production of a small amount of ice. Just 
over the border in Saunders County it furnishes power for a 
large flour mill. 

Four Mile Creek in the northwestern part of the county is a 
smiall meandering stream receiving the drainage trom a large, 
comparatively flat basin. This flows through an excellent stock 
feedling district and is a water supply for that industry. 

Cedar Creek is more than a large brook. Much of its 
course is over stone bottom and is bordered by trees, making it 
picturesque. This stream was used for many, years to furnish 
water power for a small flour mill. A lack of sufficient water 
supply forced the abandonment of that industry. Numerous small 
brooks occur but none of sufficient size to merit special notice. 

The streams, ponds, and small lakes are everywhere utilized for 
ice production. The ice is generally stored for local constnnp- 
tion. Many farmers have provided small ice houses in which 
they store a supply for themselves and the use of their neighborn. 
At all of the important towns is to be found a firm which makes 
ice storage and distribution its special business. At Weeping 
Water this industry has assumed commercial importance. Each 
winter many cars are loaded- for distribution at various station^i 
along the Missouri Pacific Railway. This industry furnishes 
employment for laborers at an idle time. 

Below is given a compiled list of well records by precincts, as 
far as we have been able to obtain them, showing number of 
wells recorded, average depth of well, average depth of water. 
and cost of well: 

(See next page.) 



HYDROGRAPHY 



245 





.S 

1 


Plattsmouth 
Cedar Creek 
Louisville 
South Bend 
Greenwood 
Rock Bluff 
Murray 

*' & Nehawka 
Manley 
Murdock 
Alvo 
Union 
Nehawka 
Avoca 

Weeping Water 
Elmwood 
Eagle 




o 
u 


II 

> 




rH 

5 


o 


p 


'♦-' CO KD Oi "^ -^ GO \a l/St- ^1/3 


CO 




g^SSS^g^SSSIgiS^PS^ 


o 

s 
s 


1^ 


ooo.03C3u>gu32U5«^g}g3e«jt;t- 


C/) 


1 


CCCMi-(00>Tj«OOCS1^00a"^CO(N»^OOi 






1 


CMCqcqCMCMf-liHf-li-li-lf-IOOOOOO 


1 



246 



NEBRASKA GEOLOGICAL SURVEY 




o 




M 




'O 








V 




(C 




'O 




a 




CQ 




« 






^^ 




o 


5 


Od 


(T. 


— 






4) 


k* 


o 


tM 


•J 


o 


C 






K 


o 


en 


« 


« 




Ui 




c« 


m 


JB 


^ 


u 


tf) 




2 


c 


^ 


o 


0) 


X 


?:; 


«M 




O 


0) 


c 


;^ 


o 


> 


•^ 


en 




§ 


s, 


•-] 


X 


Ui 


CxJ 


(C 




c 


cs 


a 


u 


0) 


00 


o 


o 


s 


8 




o 


etf 




u 


JB 


U 


Ou 




m 


a 


u 


u 


00 


5f 


o 
o 


< 


JO 




CU 


a 




u 




a 




>^ 




H 








HYDROGRAPHY 247 

The loUowing data concerning the Plattsmouth Water System 
are furnished by Mr. T. H. Pollock. Secretary of the Company. 

The Pumping Station at Plattsmouth was established in 1880 by 
Turner, Clark & Rawson. 

It has a pumping capacity of 750,000 gal, per day. 

The stand-pipe is 250 ft. above the city, is 26 ft. in diam-eter, 80 
ft. high, and has a capacity of 320,000 gal. It is 247 ft. above the 
pump house and 50 ft. above the highest point in the city. 

The pressure in the main portion of the city is lOO lbs. and the 
pressure at the station is 106 lbs. 

The water is supplied by air-piressure wtlls, 65 ft. deep with a 
20 ft. brass strainer in each, and distant 800 feet from the pump 
house. These wells draw water from a deposit of gravel 20 ft. 
deep, extending to the river and acting as a filter nearly a mile 
wide. 

The river was used as a water supply till 1901 when the wells 
above mentioned were made. 

There are two settling basins of 1,250,000 gal. each; they ari 
both used at once, but may l^e used separately. 

No filters are used except those mentioned. 

The average consumption in winter is 20O,ckx), and in summer 
275,000 gal. per day. 

The regulation for t^e sprinkling of lawns is 2 hours per day. 

Climate. 

Below is given some data regarding climate. These reports are 
taken from tjie Annual Supimary for . 1903 published by . th,-i 
United States Weather Bureau. ; Tlie f ecords, unless otherwise 
stated, were taken by G. T. Treat, observer at Weeping Water. 

Temperature. 

Highest July 8th 95O 

Lowest Feb. iSth 17O 

Mean annual temperature 46. 90 

Normal average temperature 

Jan. 19. 40 May 58.80 Sept. 63. 60 

Feb. 21. 80 Tune 69O Oct. 51O 

Mar. 33.60 July 73. 80 Nov. 35O 

Apr. 50O Aug. 70. 4O Dec. 25. 30 
Killing frost, May 3d, and Oct. 8th. 
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Figure 22— Agricultural scene; a Cass county farm near 
Louisville, Nebraska. 
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Rainfall. The greatest rainfall ever occuring in the state is 
reported from Plattsmouth July 6th and 7th, 1898*. At that time 
10.69 inches fell. 

Total rainfall for 1903, 32.12 in. 

Greatest in one month (May) 9.17 in. 

Number of cloudy days, loi. 

Number of partly cloudy days, 65. 

Number of clear days, 199. 

♦Plattsmouth record. 
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AGRICULTURAL STATISTICS. 



The following agricultural statistics are of interest: 



Cattle 

Swine 

Sheep 

Milch Cows 

Horses and Mules 
Winter Wheat. . . 
Spring Wheat. . . . 
Corn 



Oats 

Rye 

Alfalfa ... 
Wild Hay 



Average 

number per 

sq. mile 



Number of 

counties in 

state excelling 

Cass 



66 


22 


67 


22 


I 




17 


20 


27 


4. 


30 bus. 


34 


7 " 





285 '* 

60 ** 

2 ** 

I ton 

28 ** 



Cass stands 
first 

27 



34 
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Nos. 
Loess, meridni; into 
red. sandy clay — 8 



.Hard irray limestone 
contains^ nodules • • 7 

Limestone badly 
disinteffrated 6 

Limestone, massive -5 



Limestone, 
disintegrated 4 



Section I 
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Clay, very red-. 



Limestone, massive, 
disintegrated in up- 
per portion 2 



Talus to river 1 
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Figure 23. 
Section 2 miles west of South Bend, 
T. 12, R. 10 E., Sec. 11, S. W. 4. 



Nos. 
Soil and Loess, with 
scattered drift and 
boulders below ... 14 



Limestone, light col- 
ored, bedding irreg- 
Hlar 18 

Limestone crystal- 
line, hard conooidal 
fracture IS 

Clay, dark drab 11 

Limestone, stained 

with iron 10 

Clay, drab 9 

Hard Limestone ■ • . 8 
Clay, calcarious. car- 
bonaceous layer 
near middle 7 

Limestone, impure- 6 

Clay 5 

Limestone, hard, 
.compact 4 

Clay, blue 3 

Limestone, badly 
broken by weather S 

To river 1 



Section II 
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Figure 24 
Section 2 miles south-east of South 
Bend, T. 12, R. 11 E., Sec. 24, N. i. 
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Section III 



Secti(m IV 



Nos 
Loess, sandy be!ow.6 



Limestone, badly dis- 
integrated on top, 
hard below, with 
flint concretion . . ■ • 5 

Clay, calcareous... 4 

Clay, very red. same 

shade as at At wood 

quarry 3 



Limestone, massive. 2 



To river. 



20 



3 

li 

5 

12 



15 



Figure 25 
Section one-half mile west of Louis- 
ville, 



Nos. 
Soil 10 

Loess, with Dakota 
below 9 

Limestone, badly dis- 
inteirrated 8 

Clay, blue, mertrinff 
into (rreen 7 

Limestone, contain- 
ing flint 6 

Limestone, disinte- 
grated, with clay 
seam beneath — 5 

HardLimestone.--. 4 

Limestone, disinte- 
grated 3 

Clay, very red 2 

Limestone, b^ uish. 
massive 1 
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U 
24 
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12 



Figure 26 
Atwood's abandoned quarry, T. 12, 
R. 12 E., Sec. 18, S. W. 4. 
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Section V 



Loen . 



N08 

.... 9 



LimestoDe. badly dis- 
inteffrated 8 

Clay, olive ffreen. . . 7 

limestone, weath- 
ered, clayey 6 

Limestone, compact, 
in three beds 

Limestone, in beds 
from 6 inches to 1 
foot thick........ 

Clay, dark 4 

Limestone in two 
beds, weathered 
above, clayey below 
Z 



Limestone, contain- 
ing flint and fossils- 



Talus to river 1 
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Figure 27 
Section 2 miles east of Cullom, T. 
13, R. 12 E., S. 33, N. i 



Section VI 



Nos. 
Sou and drift 6 

Limestone with flint 5 

Limestone, entirely 
disintegrated 4 

Gray limestone 3 

Clay, drab S 

Limestone, (rray. mas- 
sive 1 



Figure 28 
Section at old Swede quarry, T, 10, R. 12 
E, Sec. 5, S. E. 4, Weeping Water. 




254 



NEBRASKA GEOLOGICAL SURVEY 



Section VII 



Section VIII' 



Nos. 
Loess, yellow 18 



Limestone, massive, 
yellowish on sur- 
face, twelve char- 
acteristic fossils. . 17 



Clay, drab 16 

IJmestone. trray. im- 
pure 15 

Clay. carboniferousH 
Limestone, hard, 
crystalline 13 

Talus slope 12 

Hard limestone, crys- 
talline 11 

Talus slope 10 

Hard limestone, abun- 
dant fra^rmentary 
fossils » 

Limt^^tone. entirely 
disinie^rrated 8 

Limestone, crystal- 
line., few fossils .. 7 ' 

Clay hhilf. seamed 
wiih layers of disin- 

• tejxrated limestone. 
(') 

Hard limest(me. much 
weathered .'• 

r.imrsione. ar^illa- 
ct'ons 4 

Linn'st.one. meryintf 
into olay a 

Hard liHiestont*. with 
seaia of <'la.\ be- 
neath 2 



Limestone in massive 
layers, some small 
flint concretions . l 
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Figure 29 
Section at Rock Bluff, T. 11, R. 14 
E., Sec. 9, S. W. 4. 



Nos. 
Soil, with broken 
limestone 7 

Limestone, disinte- 
ifrated 6 

Hard limestone, crys- 
talline 5 

Creen clay 4 



Hard limestone, disin- 
tetrrated on surface 
3 

Shale, black, carbon- 
aceous 2 

Hard limestone, hijfh- 
ly crystalline l 
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Figure 30 
Section at Commercial Land Company's 
quarry, Weeping Water, T. 10, R. 11 
E, Sec. 1, S. E. 4. 



Section IX 



Drin 

Crushstone -- 
(limestone)'- 

(Jrayish .shade 

I^ime rook, hiirhly 
crystallized 

Fiisulina limestone, 
slijrlitly disintck'ra- 
ted 



Limest (me crystaline 
used for rubble... 




Figure 31 
Section at Swede quarry, T. 10, R. 
12. Sec. 5. N. W. of S. E. 4. 
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Section X 



Section XI 



Sou 

Xioess 

Drift, quartzite boul- 
ders up to 4 feet in 
diameter 



Coarse ffrarel at bot- 
tom, fine on top. 
Dakota cretaceoui 



ft. 



50 



Conglomerate ■ 



Carboniferous- 




Fignire 32 
Section at .Atwood's gravel pit, 1 
mile west of Cedar Creek. 



Loess ■ 



Dakota sandstone. 



Coarse red srravel- 






\\..'- "lv^jti:; 



ft 



36 



60 




24 



Fignire 33 
Section at Cullom gravel pits. See 
figure 13. 
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PALAEONTOLOGY. 

To know what existed here in ages past is interesting to all of 
us. That animals did exist where now we find only stones, all 
know, and the nature of those animals is clearly told by their 
fossil remains. No other equal section of the state exWbits so 
great a variety of fossil forms as does this one. Not only arc 
these fossil remains interesting, but to one versed in such subjects 
they are the earmarks w*hereby he recognizes the various geolog- 
ical formations. And knowing what conditions exist in other 
regions with similar formations he is able to predict witih tolerable 
certainty what may be found 500 or 1000 feet below the surface in 
this region. 

Cass County limestone is composed to a great extent of fossils 
cemented together by the gray carbonate of lime. This cement is 
in most cases softer than the same compound in the fossil itself, 
hence where these beds are exposed to tflie action of the weather 
the fossil is freed by the action of the elements, and awaits the 
collector. So abundant are these in places that the writer has 
been enabled to collect a double handful on the space of a square 
yard. 

In the rusty sandstones called the Dakota Cretaceous, traces of 
life are very meagre. The gravel deposits afford some fossil 
corals, wood, and what may prove to be nuts and fruit. Occa- 
sionally imprints of leaves appear in these stones. Fragments 
were noted near Louisville, but none sufficiently perfect for identi- 
fication. From a study here and a comparison with other regions 
it is now well established that fresh or brackish water covered 
northern and western Cass County. 

Shells, identical with modern forms, occur abundantly in the Loess 
See Plate 15. Typical Loess fossils of this region have been col- 
lected and identified. 

It is impossible as well as inexpedieni at this time to give full 
descriptions of fossils of either of the several geological forma- 
tions. That is reserved for a complete work now in course of pre- 
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paration. A list of fossils is given here in explanation of the plates, 
with the briefest possible notes, hoping it may prove of value to 
those correlating this region with others, or of service to teachers, 
amateurs, and others making private collections. Specimens 
in the Museum of the University of Nebraska, some of which are 
evidently new species, are reserved for final identification and 
classification. 

Besides the localities g^ven, fossils were noted in many other 
places, thoug'h collections were not made. 
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A LIST OF FOSSILS OF CASS COUNTY. 

FROM THE COLLECTIONS OF HON. CHARLES H. MORRILL. 

As most people are well aware, the workable beds of rock, clay, 
sand, gravel, stone, etc., constitute resources of considerable im- 
portance to any community. Anything adding in any way to our 
knowledge of these workable beds is of real, not imaginary value 
Since it so happens that about the only reliable way of recog- 
nizing beds of rock and clay is by means of the fossils they con- 
tain, it follows that a report of the fossils is not merely of 
theoretic but of strictly practical interest. 

It is believed that the accompanying figures will serve the public 
in identifying the fossils of their region and that few descriptions 
are really necessary here. Those who may wish to pursue the 
matter further are referred to the reports published by the neigh- 
boring states Iowa, Missouri, and Kansas. 

Protozoa 

Fusulina sccalica Say. 

This little fossil is exceedingly abundant. It thrived in the 
carboniferous sea in countless nuinl)ers. It was this little animal 
which extracted most of the carbonate of lime from the sea water 
to form our present rocks. Few beds are destitute of this form 
while it is the chief constituent of many. 

Locality. Weeping Water, Cedar Creek, anrf Nehawka. 

Porifera 

Amblysiphonella prosseri Clarke. 

Cass County is the only region from which this sponge has ever 
been collected. 

Locality. Weeping Water, Nehawka, and Rock Bluff. 



EXPLANATION OF PLATE 

A. Fusulina secalica, natural size 

B. Amblysiphonella prosseri, natural size 

From specimens in the coHections of Hon. Charles H. Morrill. 
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A. RICE STONE. PUSULINA SECALICA 




Kr-i* 



!:«t»^i^ 




B. SPONGES. AMBLYSIPHONELLA PROSSERI 



SCKTXr 



Campophjifaim torqanm Meek. 

This coffal is Tciy abvxndant. It b one ^bovb locallj as a 
horn. 

LocalitT. Wceptng Water and Xeliawka. 
ZaphrentB ^. 

LocalitT. La Plane, acrc^s the Plane Rirer irom Orcapoli?. 
Sjiingopora mnhanenaata McCheaiey. 

Locality. We^Mng Water. 
LophophjUimi profundnm. 

This coral is Terr abimdant and is widely distributed. 
« Locality. Weeping^ Water, Looisrille, Cedar Creek, and 
Nchawfca. 



EXPLANATION OF PLATE 

Fig. 1. Zaphrentis sp. 

Fig. 2. Syringopora maltattenaata 

Fig. 3. Campophyllum torquium 

Fig. 4. Lophophyllum profundum, side and top views of several specimens 

All figures natural size 
From specimens in tihe collections of Hon. Charles H. MorrilL 
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CARBONIFEROUS CORALS OF CASS COUNTY 
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Echinodermata 

\rchacocidaris triserrata Meek. 

Locality. Weeping Water and Cedar Creek, 
/vrchaeocidaris agassizi Hall 

Locality. Weeping Water, Cedar Creek, Louisville. 
A^rchaeocidaris aculeata Shiimard. 

Locality. Weeping Water, and Cedar Creek. 
Archaeocidaris megastylus Shumard. 

Locality. Weeping Water, Louisville, Cedar Creek, Culloni, 
Nehawka, Rock Bluff. 
Archaeocidaris dininnii White. 

Locality. Cedar Creek. 



EXPLANATION OF PLATE 

Fig. 1. Archaeocidaris megastylus, spines of 
Figs. 2 & 3. Archaeocidaris agassizi, spines of 
Fig. 4. Archaeocidaris agassizi, spine and plate of 
Fig. 5. Archaeocidaris biangulata, spine of 
Fig. 6. Archaeocidaris aculeata, spines of 
Fig. 7. Archaeocidaris dininnii , spines of 
Fig. 8. Archaeocidaris triscererata, spines of 

All figures natural size 
From specimens in the collections of Hon. Charles H. Morrill. 
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SPINES AND PLATES OF FOSSIL SEA URCHINS 
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Zeacrinus acanthophorus Meek and Worthen. 
Zeacrintis mucrospinus McChesney. 

Locality. Weeping Water, Cedar Creek, and Rock Bulff. 
Erisocrinus typus Meek and Worthen 

LxDcality. Weeping Water, Cedar Creek, Nehawka, and 
Rock Bluff. 
Ceriocrinus hemisphericus Shumard. 

Locality. Louisville, Cedar Creek, and Nehawka. 
Barycrinus subtumidus Meek and" Worthen. 

Locality. Louisville and Cedar Creek. 
Scaphiocrinus hemisphericus Shumard. 

Locality. Cedar Creek. 

Vermes 

Spiroirbis sp. — See figure 7, pi. XII, and figure 4, pi. XIV. 

Locality. South Bend. 



EXPLANATION OF PLATE 

Fig. 1 . Zeacrinus mucrospinus 

Fig. 2. Zeacrinus acanthophorus 

Fig 3. Erisocrinus typus, plate of 

Fig. 4. Same, larger specimen 

Fig. 5. Eupachycrinus magister, plate of 

Fig. 6. Scaphiocrinus hemisphericus, base of head, top view 

Fig. 7. Same, bottom view. 

Figs. 8&9. Erisocrinus, typus base of heads 

Fig. 10. Barycrinus subtumidus (?) 

All figures natural size 
From specimens in the collections ol Hon. Charles H. Morrill. 
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CRIMOID HEADS. PLATES AND SPINES 
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MOLLUSCOIDEA— THE BRYOZOA. 

List of bryozoa collected and identified by Dr. G. E. Condra. 
For a complete treatment of the bryozoa see ''Br>^ozoa of the 
Coal Measures of Nebraska" by G. E. Condra. 



Cjpstodiceya ani^opora Coodra . . . , 

Fetiestella cooradi-cotnptictillis ....._ 
Fenesteila kaossseiisis Rogers ...... 

FcnesteUa m S mica Ulrich ,...,. 

Fenestella subrgdis Condra ........ 

Feoestella tenax Ulrich ? 

Fistulopora carbonaria Ulrich 

FUttilopora caTbanarja-Debrascensis . , 
Pitinatopora pyriforrnipora Rogers,.. . . 
Pinnatopora trilipeata Meek..^ ........ 

Pinna topora youngr Ulrich . , . . 

Polypora spinulifera Ulrich 

Polypora submarginata Meek 

Septopora biserialis nervata Ulrich 

Septopora cestriensis Prout 

Septopora decipiens Ulrich 

Septopora multipora Rogers 

Stenopora carbonaria (Worthen) 

Stenopora distans Condra 

Streblotrypa prisca (Gabb & Horn). . . . 



X 



X 



OS 



si 



e - 



X 



X 
X 



X 









X X 



X 
X 



X 
X 



EXPLANATION OF PLATE 

Polypora crassa, x U 

From collections of Hon. Charles H. Morrill 
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FAN BRYOZOA 
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EXPLANATION OF PLATE 

Fig. 1. Stenopora (?) polyspinosa Condra, x 4\ 

Fig. 2. Rhombopora lepidodendroides Meek, young, x 6 

Fig. 3. Ditto, X 6 

Fig. 4. Ditto, showing inner and outer growth 

From collections: of Hon. Charles H. Morrill 
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BRANCHED BRYOZOA 
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Molluscoidea — ^The Brachiopoda 
Productus semireticulatus Martin 

In size these shells are slightly below the average of this specitrs 
and are considerably distorted. Radiating and concentric lines 
are distinct. 

Location. Weeping Water, Cedar Creek, and Nehawka. 
Productus costatus de Konick. 

Specimens, mostly distorted, of average size. Some of tho 
shells collected contain concretions of chalcedony; others show 
iron stains probably from marcasite. 

Location. Cedar Creek and Nehawka. 
Productus cora d'Orbigny. 

These specimens are typical, of medium size, and fairly well pre* 
served. 

Location. Weeping Water. 
Productus cora americanus Swallow. 

Only one specimen of this in the collection. Anterior fold 
distinct. 

Location. Louisville. 
Productus nebrascensis Owen. 

Shells of medium size. Some of these were collected from beds 
of soft material, hence both sets of spines are distinct. Dorsal 
valve very concave in some specimens. This is one of the most 
common of the Productidae in the region. 

Locality. Weeping Water, Louisville, and Cedar Creek. 



EXPLrANATION OF PLATE. 
Fig.. 1. Productus s^emirtticulatus, top vUw, view tf apex. 
Fig. 2. Same, from above. 
Fig. 3. Productus nebrascensis. 
Fig. 4. RMpidamella pecosi. 
Fig. 5. Ambocoelia planoconvex^. 
Fig. 6. iProductus co tatus. 
Fig. 7. Productus symmetricus. 
Fig. 8. t'roductus longlsplnus. 
Fig. 9. Same, dorsal vilew. 
Fig. 10. Productus pertenuis. 

All figures natural size. 

From the collections of Hon. Oliarles H. Morrill. 



NEBRASKA GEOLOa A 



VOLUME n. PART II. PLATE X 







* 





CARBONIFEROUS BRAOHlOPODS 



272 NEBRASKA GEOLOGICAL, SURVEY 

Productus punctatus Martin. 

Specioiens few and much below the typical in size. Surface 
markings distinct. 

Locality. Weeping Water and Nehawka. 
Productus sp. 

Dorsal valves. 

Locality. Louisville and Nehawka. 
Productus longispinus Sowerby? 

Specimens not abundant but well preserved. Short erect spines 
distinct. Care should be exercised in identifying this little shell 
that it is not confused with the young of some of the larger forms. 

Locality. Weeping Water, Nehawka, and Rock BluflF, 
Productus pertenuis Meek. 

Excellent examples of the type but quite rare. 

Locality. Weeping Water. 
Productus symmetricus McChesney. 

Some very imperfect and badly broken shells were found in one 
locality. 

Location. Cedar Creek. 
Entelletes hemiplicata Hall . 

These fossils were very abundant in one of the quarries 
at Nehawka. Some were found in a massive bed, but they .are 
more common in a shaly limestone beneath. This shell is readily 
distinguished by its oval outline and the sharp folds on the front 
part of the shell. 

Locality. Weeping Water, Nehawka, and Rock Bluff. 



EXPLANATION OF PLATE. 
Fig. 1. Productus cara. 
Fig. 2. Productus cora americana. 
Fig. 3. Productus punctatus. 
Fig. 4. Dielasma iDovideniS. 
Fig. 5. Reticularia perplexa. 
Fig. 6. Entelete laemipllcata. 
Fig. 7. Mekeella striatocostata. 
Fig. 8. Chonetes yernKiiliana. 

All figures natural size. 

From the collections of Hon. Oharles H. Morrill. 
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Pugnax Utah Marcoii. 

This Httle shell is one of the most persistent and Uest preserved 
in the region. It varies greatly in size, but is generally small 
never exceeding one-half of an inch. The folds on the front part 
with the smooth portion near the beak render this shell easy of 
identification. 

Locality. Weeping Water, Louisville, Nehawka and Rock 
Bluff. 
Seminula argentea Shepard. 

No exposure of any extent is found in this region where this 
fossil does not appear. It stands next to Fusulina secalica in 
persistence. Some of the shells show small concretions of chalce- 
dony. Some have a i)ortion of one valve removed, revealing the 
brachial windings wathin in a most excellent m-anner. 

Locality. Louisville, Weeping Water, Cedar Creek, Nehawka 
and Rock Bluff. 
Meekella striatocostata Cox. 

These shells are mostly crushed and distorted. They may be 
readily identified by their beaks,, prominent costae and striations. 

Locality. Weeping Water, Cedar Creek and Nehawka. 
Orbiculoidea convexa. 

Locality. South Bend. 



EXPLANATION OF PLATE. 
Fig. 1. Spirifer cameratus. 
Fig. 2. Spiriferitia cristata. 
Fig. 3. Chonetes granulifer. 
Fig. 4. Seminula argentea. 
Fig. 5. Same, showing brachial coils. 
Pig, 6. Same, sihowing chalcedony rings. 
Fig. 7. Same, covered with Spirorbis shells. 
Fig. 8. Derbya keokuk. 
Fig. 9. Derbya bennetti. 
Fig. 10. Derbya crassa. 

1. Orbiculoidea convexa. 

All figures natural size. 

From specimens in the collections of Hon. Charles H. Morrill. 
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Dielasma bovidens Morton. 

This shell is quite persistent throughout the region. Shells 
sufficiently perfect to show all of the characteristics are common. 
This shell should not be confused with Seminula argentea, which i*" 
somewhat resenvbles. To the ordinary observer its length and 
slender outline should serve as a distinction. 

Locality. Weeping Water, Cedar Creek, Nehawka and i 

Rock Bluff. 
Chonetes granulifer Owen. 

The types of this shell and verneuilianus described by Meek 
are from this locality, hence the description applies in toto. A 
small rock specimen, obtained from Rock Bluff, was covered by 
this shell, which must have been very abundant in that locality at 
one time. 

Locality. Weeping Water, Cedar Creek, Louisville, Nehawka 
and Rock Bluff. 
Chonetes verneuilianus Norwood and Pratten. 

This shell with its long ears extending beyond the margin, its 
toothed hinge line, and its deep romided median sinus, is easily dis- 
tinguished from C. granulifer, the only shell of this region which 
it much resembles. 

Locality. Weeping Water, I ouisville. Cedar Creek, Nehawka. 
Hustedea mormoni Marcou. 

This small shell is very abundant. It is sometimes noted in the 
ledges, but the shell is such that it readily frees from the surround- 
ing matrix, hence, it is found weathered out in la;-ge numbers in 
exposed places. 

Locality. Weeping Water, Cedar Creek, Nehawka, and Rock 
Bluff. 
Derbya crassa Meek and Hayden. 

This is the fossil known to some of the quarrymen as "butterfly's 
wings," because of the slight convexity, the radiating costae, and 
the very thin valves, which the workmen have supposed to be the 
wings of butterflies preserved in the stone. Specimens common. 

Locality. Weeping Water. Louisville, Cedar Creek, and 
Nehawka. 

EXPLANATION OF PLATE 
Hand specimen of Carboniferous limestone composed of Brachiopod 
shells, CTnonetes granulifer, from Rock Bluff, Nebraska. Natural size. Col- 
lections of Hon. Charles H. Morrill. 
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Derbya bennetti Hall and Clarke. 

Specimens few and imperfect. The collector will find difficttlty 
in identifying this shell without a complete description or a type 
specimen. 

Locality. Weeping Water and Nehawka. 

Derbya keokuk Hall and Clarke. 

Location. Weeping Water and Louisville. 

Ambocoelia platioconvexa Shumard. 

The weather readily frees this little shell from its matrix with- 
out injuring its form or surface markings. 

Scores of good specimens are in our collection. It may be 
distinguished by the long, gently curved beak, extending over the 
hinge line and the small ventral valve. 

Locality. Weeping Water, Cedar Creek, and Rock Bluff. 

Reticularia perplexa McChesney. 

These shells vary greatly in size, most of them* are rather small. 
Only older shells show the crenulations distinctly. The surface 
makings are readily evide-nt under an ordinary lens. 
Locality. Weeping Water, Cedar Creek, Louisville, and 
Nehawka. 

Rhipidomella pecosi Marcou. 

In old specimens this fossil is quite robust; but it is often found 
crushed and flattened. Quite abundant. 

Locality. Weeping Water, Louisville, Cedar Greek, and 
Nehawka. 

Spirifer cameratus Morton. 

This fossil persists throughout the area. In fown it varies 
from those having attenuated ears tp the very robust ones. It 
may be readily distinguished by the radiating costae extending to 
the end of the ears and by the distinct mesial fold. 

Locality. Louisville, Cedar Creek, Weeping Water. Nehawka, 
and Rock Bluff. 
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Spiriferina cristata Schlothciin. 

Like S. cameratus it varies greatly in form. Readily dis 
tinguished from small specimens of the former by the numerous 
lines of growth passing over the costae and by its much smaller 
size. 

Locality. Weeping Water, Louisville, Cedar Creek, Nehawka, 
and Rock Bluff. 

MoUusca. 

Myalina recurvirostris Meek and Worthen. 

This is one of the few shells which mark a distinct horizon. It 
was found in one of the beds in the Stout Quarry at LouisvilU- 
and was one of the evidences used in corrclatin.c: this bed with the 
bed containing the specimen in our Cullom section. 

Locality. Cedar Creek and Cullom. 

Myalina sp. 

Fragments of M\aliiia arr frcc.uently found, but only occasion- 
ally are s])eciinens sufticicnily ])er.'ect 'or accurate j.;)eciric determi- 
nation. 

Locality. Louisville and Cedar Creek. 

Edmondia nebrascensis Meek. 

Locality. Louisville. 
Allorisma subcuneatum Meek. 

One excellent s])ecimen nf this was found three miles east of 
Weeping Water. This measures, length 5.25 inches; height near 
the middle 2.2^ inches; greatest convexity 1.75 inches. 

Locality. Weei)ing Water, Cedar Creek, and Louisville. 

Allorisma sp. 
Internal Cast. 
Locality. Louisville. 



EXPLANATION OF PLATE. 
Fig. 1. Pinna paracuta. 
Fig. 2. Aviculoptcton car])onifcruP. 
Fig. 3. Allorisma subciineatinn. 
Fig. 4. Myalina covered with shells of Spirorbis. 
Fig. 5. Myalina recurvirostris. 

All figures natural size. 

From specimens in the collections of Hon. Charles H. Morrill- 
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Aviculopecten carboniferus. 

Very seldom are complete specimens found. The surface mark- 
ings make identification certain. 

Locality. Louisville, Nehawka, and Rock Bluff. 

Pinna sp. 
Only a portion of a cast. 
Locality. Louisvill e. 

Euomphalus rugosus Hall. 

These shells. are usually imbedded in a hard matrix from which 
they are freed with difficulty. The specimens found here are not so 
large as those found at other points in the state. 

Locality. Cedar Creek and Nehawka. 

Bellerophon bellus Keyes. 

Some of these fossils are found in the extreme upper members 
of our series. 

Locality. Weeping Water. 

Bellerophon carbonarius Cox. 

A few imperfect specimens were found. 
Locality. Weeping Water. 

Bellerophon giganteus Worthen. 

But a single specimen of this was found. This shell is of 
typical size. 

Locality. Weeping Watea-. 



EXPLANATION OF PLATE. 
A. 
Fig. 1. ChaenomTa mhiiiehaJha. 
Fig. 2. Ohaeiiomya sp. 

a 

Fig. L Pleurotomaria perhumerosa. 

Fig. 2. Belleroplion bellUB, three vlewt. 

Fig. 8. Strophostylus remex. 

Fig. 4. Trachydomla wlieelerl. 

Fig. 6. CapuluB parvus. 

Fig. 6. Same, larger specimen. 

Fig. 7. Euomp(haluB rugosus. 

Fig. 8. Same, larger .sp^meiD. 

All figures natural size. 

From specimens in tlhe collections of Hon. Charles H. MorrilL 
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Pleurotomaria perhumerosa Meek. 

A few quite perfect specimens of this little gasteropod were 
foun<i. 

Locality. Weeping Water and Louisville. 
Trachydomia wheeleri Swallow. 

One specimen. 

Locality. Weeping Water. 
Orthonychia cornuformis. 

A number of similar shells remain for identification. Thes:* 
may prove to be the same genus but different species. 

Locality. Cedar Creek. 
Capulus sp. 
Capulus parvus Swallow. 

Locality. Weeping \\'ater. 
Dentalium sp. 

Locality. Cedar Creek. 
Orthoceras sp. 

Locality. Nehawka. 



Typical Loess Fossils 



EXPLANATION OF PLATE 

Fig. 1. Polygyra albolabris (?ay) Pils. 

Fig. 2. Pyramidula altemata (aay) Pils. 

Fig. 3. Polygyra multilineata (?^ay) Pils. 

Fig. 4. Polygyra monodon fratema (Say) Pils. 

Fig. 5. Helicina orbiculata Say 

Fig. 6. Pupa muscorum Lin. 

Fig. 7. J^uccinea ovalis Say 

Fig. 8. Limnaea caperata Say 

Fig. 9. Succinea avara Say 

Fig. 10. Succinea grosvenorii Lea. 

Fig. 11 Cochlicopa lubrica (Mull.) 



NBBRASKA QEOLOOIOAL SURVEY 



VOL. n. PART n. PLATE XVI 




a„" ^ 





6 




FOSSIL 8HELLS TYPICAL OF THE LOESS FORMATION 



286 NEBRASKA GEOLOGICAL SURVEY 

Arthropoda 

Phillipsia major Shumard. 

Locality. Cedar Creek, Louisville. 



EXPLANATION OF PLATE. 
Fig. 1. Phillipsia major. 

Fig. 2. Same from Carboniferous of Missouri. 
Fig. 3. Same, tail shield. 
Fig. 4. Same, young, coiled. 

All figures natural size. 
From ihe collections of Hoa. Charles H. MorrilL 
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Vertebrata 

Campodus variabilis Newberry and Worthen. 
Petolodus alleghaniensis Newberry and Worthen. 

One of our specimens shows only the crown, but in an excellent 
state of presorvation ; the other is the entire tooth with a portion of 
the crown removed. Though we find no other trace of the animal 
the teeth are not especially rare. 

Locality. Weeping Water and Cedar Creek. 

Miscellaneous Fossils. 
In adtlition to the list of fossils given above the following^, 
unnoted by the author, were collected and identified by Miss 
Carrie A. Harbour, and are now in the Morrill Geological Collec- 
tion at the University of Nebraska. 
Echineoder mata — Erisocrinus megalobrachius ? Louisville. 

Kuj-i'achycrinus nr' twister? Louisville 
Vermes — Serpula sp. South Bend. 
Brachiopoda — Orbiculoidca convexa. South Bend. 
Lamellibranchiata— Sedgwiekia topekaensis. South Bend. 
Gasteropoda— Pleurotomaria missouriensis. Cedar Creek, South 
Bend, and Weeping Water. 
" Orthonctna subtaeniata. South Bend. 

Macrocheilus sp. Louisville. 



EXPLANATION OF PL.ATB. 
Fig. 1. CampoduB variabilis. 
Fig. 2. Same, young. 
Fig. 3. Same younjg. 
Fig. 4. Petalodus alleghatiiensis. 
Fig. 5. Ctenacanthua amblyziphias. 
Fig. 6. Fissodua inequalis. 
Fig. 7. PeripriBtis semicircularis. 
Fig. 8. Jana^sa unguicula. 

All figures natural size. 

From specimens in the collections of Hon. Charles H. Morrill. 
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Cephalopoda — Nautilus ferratus. Weeping Water. 
Pseudomonotis sp. South Bend. 
Pseudomonotis sp. South Bend. (This shell 
is different from above). 
Edmondia aspinwallensis. South Bend. 
Allorisma sinuata. South Bend. 
Allorisma granosa. Louisville. 
Chaenomrya minnehaha. 
Chaenomya sp. 

Aviculopecten occidentalis. Louisville. 
Productus magnus. Louisville. 
Orthoceras cribrosum. Weeping Water. 
Vcrtebrata— Janassa unguicula sp. nor. Cedar Creek. 

Fissodus inaequalis (St. J. & W.) Cedar Creek and 
" Campodus variabilis (N. & W.) Cedar Creek and 
Louisville. 
Strcblodus angustus Eastman South Bend. 
Peripristis semicircularis (N. & W.) South Bend and 
Louisville. 
" Deltodus angularis N. & W. South Bend. 

Ctenacanthus amblyxiphias Cope. South Bend and 
Louisville. 



EXPLANATION OF PLATE. 

Fig. 1. Alalia wcllingtoniana Lx. 

Fig. 2. Sassijfras creiacoiim Ny. 

P'ig. n. Populiis l<ansasrana Lx. 

Fig. 4. Liriodendron gigaiiteiim Lx. 

F'ig. r». Salix proteac^folia Lx. 

Fig, 0. F'icus protcoides Lx. 

Fig. 7. MagiKdia houlayanna Lx. 

Fig. 8. Hetiilites westii var. latifolius Lx. 

Fig. 9 Liquidamber integrifolius Lx. 

Fig. 10. Aspidiop«hyllum trilobatum Lx. 

From specimens In the oollectiofns of Hon. C. H. Morrill, 
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ERRATA. 

Bottom of pa^ 195, Plate 7, read plate XIX. 

Page 198, omit the second line. 

Page 198, foot note, Adden read Udden. 

Page 224, Maynard, read Mynard. 

Page 229, omit lines 26, 27. 

Page 240, Loyd, read Lloyd. 

Page 262, Fig. 8, read triserrata for trisoererata 

Page 270, Fig. 6, read Product us costatus 

Page 272, Fig. 2, read americanus 

Plate V, Fig. 2, multiplied two diameters. 
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with thein were great numbers of rhineroceros bones many of which 
presumably belonged to this genus, in which event a complete res- 
toration is assured. The mandible is strong, and its angles are 
expanded and flare outward. The mandibular incisors, which 
are small, the crown being the shape and size of a pea, are 
worn but little, suggesting a rudimentary nature. Some crania 
are so short and saddle-shaped that they must belong properly to 
another species. 

Two nasal horn cores constitute the most conspicuous feature 
of the genus. The cranium is thin, the occiput high and flaring, 
the condyles large and separated by a notch, and the zygomatic 
arches are thickened iato a tuberosity at the angle. 

The temporal ridges, which are double and very pronounced some 
times unite to form a sagittal crest, and sometimes are widely sep- 
arated. There are so many intermediate stages that this feature 
may perhaps be considered a variation rather than a specific dif- 
ference. 

^ , . . ? ? 4 3 

Dental formula: T— C— P— M — 

Dicer atheriumy Elothrieum, Moroprus, Syndyoceras, Oxydaciylus, 
DaimoneliXy a species of horse, tapir, rhinoceros, etc., being asso- 
ciated constitute an interesting new fauna for the region. 

The specific name arikarense is proposed for this new Rhi- 
noceros. 

Measurements: — Length of skull, 14.75 inches (375 
mm.); extreme width across cheek bones, (zygomatic arches) 
8.75 inches (220 mm.); distance between post-orbital processes, 
5 inches (130 mm.); width across horn cores, 2.75 inches (68 mm.). 
The brain cast is of good size, showing a brain well developed 
and convoluted. 

In their day the carcasses of rhinoceros, giant hog, horse, and 
related forms must have drifted into coves, where their skele- 
tons were deposited in heaps, constituting the bone beds, which 
are now quarried around Agate. 

Work w^ill be resumed in this region early in the summer, 
and many new facts will be obtained respecting this species. 
Citizens are again reminded that the fossil fields of Nebraska are 
famous; that the universities and museums of the world have 
for years been collecting and shipping our best material east to 



A NEW FOSSIL RHINOCEROS 



317 




es 

3 
OQ 

to 

•C o 

O g 

.2 

T M 

£ 1 
E ■£ 



11 
Jl 

^ 00 
X g 

.•NO 



15 

ll 
Si 

I £ 



o so 

w o 






318 



NEBRASKA GEOLOGICAL SURVEY 




Fig. 6. Mandible of Diceratherium arikarense, showing three molars and throe 

preinohirs, right side, \ natural size. From a specimen in the 

collections ot Hon Charles H. Morrill. 



enrich other museums, and that, due to the generosity of Hon. 
Charles H. Morrill, liberal sums are now available with which 
to secure these excellent specimens for our own state collections. 



The University of Nebraska, 
June 15, 1906. 
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Kmc. I. Skiill No. 6 . Nebraska XLm, top view, showing thick prominent 
*\^jH*»vUu^ry rui^v«i, iVniial bone without eminences, right and left panetal, and 
wtt'i^^arK^lal v>r \» kncae at the back. The fronto-parietal, interparietal and 
ov^'ipital suturw are dee^^ dentate. One-half natural siie. 

S|HH'i»ueu No. t>-l-ll-06. The Robert F. Gilder collection. State Museum. 

Noip^tivt" Nv». 9-1-1 M^^. Hon. Charles H. Morrill's collection of geological 
pluitv>^rapixs. 
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rapidly through the permeable soil, and would leach the bones but 
little. 

The limb bones are massive and large, indicating a stature of 
six feet, and uncommonly rough, indicating a people who were very 
muscular, particularly in the lower extremities. The strikingly 
large protuberances support this view. The crania are low-browed 
with heavy protruding superciliary ridges, and receding foreheads 
which lack frontal eminences. In life these people had flat heads, 
protruding muzzles, large chins, and heavy brows, shading eyes 
deep set and close together. The low-browed crania are not the 
result of head-binding, nor are they those of idiots, nor are they 
malformed. Instead they are normal, and represent the cranial 
development of the time. Though showing many points of simi- 
larity as well as differences, on the whole they seem inferior to the 
mound builder, and we may for the present at least consider the 
Nebraska Man as a very early or degenerate mound builder. In 
corroboration are the crude flint implements or chips, whichever 
they are, associated with the bones, and the mode of burial in 
mounds. 

After carefully comparing these skulls with known skulls in his 
collection. Dr. M. H. Everett, who has studied the mound builder 
in various states, pronounces the five skulls as being "at least as 
ancient as the mound builder, which he takes them to be. 

Several bones were deeply gnawed by rodents, one or 
more appear to have been hacked or scraped by some flint 
blade, and a couple are interesting pathologically. One of these 
is a broken ulna which had knit together without surgical aid, and 
the other is a case of exostosis between two lumbar vertebrae, 
which have become co-ossified. A stellate fracture of the skull 
near the temple tells of a tragedy and the roughened surface be- 
neath and around the fracture indicates the subsequent inflamma- 
tory abscess and a lingering death. The two sacra show peculiar- 
ities, interesting though not unique, the one having a neural arch 
over vertebrae one, two, and three; the other having no neural 
arch throughout the five co-ossified vertebrae. There are peculi- 
arities and variations in the individual bones which ought to be 
noted, but such detailed considerations belong properly to a more 
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Fig. 2. Skull No. 6, Nebraska Man, front view, showing thick protruding 
superciliary ridges, frontal bone without eminences, right and left parietals. 
Fron to-parietal and interparietal sutures deeply dentate. Three-fifths natural 
size. 

Specimen No. 6-1-11-06. The Robert F. Gilder collection, State Museum. 

Negative No. 10.5-1-11-06. Hon. Charles H. Morrill's collection oi geological 
photographs. 
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technical paper, and only the more salient points need considera- 
tion here. 

THE SKULL 

The skull is characterized by narrowness through the temples, 
by thick protruding superciliary ridges or brows, by a low, retreat- 
ing forehead as destitute of frontal eminences as Neanderthal 
man, by a well expanded parietal region with parietal eminences, 
and very faint temporal ridges, and by a flattened occipital region, 
deeply scarred for muscular attachment. The skull wall seems 
distinctly thicker than that of modern man. Unfortunately, in 
each case, the base of the skull is very fragmentary or wanting, 
which makes it the more difficult to get exact measurements and 
angles, and impossible perhaps to get more than a fair approxi- 
mate measure of the cranial cubic contents. It seems wiser to 
leave these measurements for the final report after all possible 
fragments have been put together. Maxillae and premaxillae are 
at hand, and can be placed in about the proper position in the 
skull. Posteriorly one skull shows a fine interparietal bone or 
OS incae, as often called. 

THE MANDIBLE 

The mandible compares well with that of a modern European 
in size and in form, but it is noticeably thicker and heavier. The 
mental process is bold and well pronounced like that of civilized 
man. The canines scarcely exceed the incisors in strength. The 
molars are about of ordinary size but the manner in which they are 
worn, as evidenced by the several jaws, is reversed, the first molar 
being worn but little, the second considerably, and the third worn 
down to the gum, indicating that they had been accustomed to 
the mastication of coarse hard food. 

MISr K L LA N EO us BO NES 

The ribs, vertebrae, bones of the digits, hand bones, sesamoids, 
etc., show no differences sufficiently marked to warrant descrip- 
tion here. The arm bones give the impression of being a trifle 
light, while the leg bones seem to be a trifle heavy, rough and 
angular. The femur seems above average in strength and in 
roughness for muscular attachment, both in the trochanters and 
muscular ridge. The impression for the ligamentum teres is large 
deep and elliptical in outline with a surrounding ridge. The femur 
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Fig. 3. Skull No. 6. Nebraska Man, side view, showing thick protruding 
superciliary ridges, retreating frontal without eminences, parietal, interparietsu 
(os incae, os wormianuni), occipital and a portion of the temporal bone with 
mastoid process and external auditory meatus. One-lialf natural size; right 
side reversed to face left. 

Specimen No. 6-1-11-06. The Robert F. Gilder collection. State Museun. 

Negative No. 19.5-1-11-06. Hon. Charles H. Morrill's collection of geological 
photographs. 
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shows a strong forward curvature and is triangular in cross section 
with the depth much greater than its breadth. The knee is very 
broad and flat; the tibia is also triangular in section and much 
deeper than broad. The character of the limb bones agree well 
with the more primitive types. 

The writers have frequently seen examples equally ancient but 
these are the first authentically located. 

In succeeding reports the peculiarities of individual bones will 
be considered. 

Associated with the skeletons were certain flint implements or 
chips of crude design. 

MEASUREMENTS 

The antero-posterior diameter of skull No. 6 is 181 mm., its 
transverse diameter is 145 mm., while the maximum and mini- 
mum frontal diameters are 93 and 114 mm. respectively. As 
the right side is broken the circumference can only be estimated; 
it is not far from 500 mm. and the height of the skull, approx- 
imated for the same reason, measures about 125 mm. The 
cephalic index calculated on the basis of these data is 79. After 
the mass of fragmentary material has been completely assorted, 
it is hoped that some further portions of the skull may be found 
and then the measurements above will be more exactly deter- 
minable. 

BRIEF GEOLOGICAL DESCRIPTION 

While this paper was in press the senior writer visited the mound 
in company with Mr. Gilder and undertook critical investigation. 
The mound is situated on the summit of a hill of loess 200 feet 
above the Missouri river. 

A geological section from the Missouri valley to Gilder^s mound 
on the summit of Long's hill is as follows: dark carboniferous 
shale, overlaid by fifteen or twenty feet of glacial clay, on which 
rests 150 feet of homogeneous light buff loess. The three skulls 
buried intrusively were in a mixture of black soil and buff subsoil. 
The five primitive skulls and certain bones were fragmentary, 
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Fig. 4. Skiill No. 6, Nebraska Man, back view, showing parietals, interpar- 
ietal (os incae or os wormianum), occipital and right temporal with mastoid 
process. Sutures deeply dentate. One-half natural size. 

Specimen No. 6-1-11-06. The Robert F. Gilder collection. State Musieum. 

Negative No. 18.5-1-11-06. Hon. Charles H. Morrill's collection of geological 
photographs. 
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water-worn and scattered through four or more vertical feet of 
original undisturbed loess, and plainly belong to that formation, 
as will be discussed at length in succeeding papers. 

The bones of the lower layer seem synchronous with the loess 
formation, and antedate the hill itself, while those of the upper 
layer are younger than the loess and subsequent to the hill. 

The occurrence of the two sets of bones at this spot seems to be 
purely accidental. 

October 26, 1906. 



Issued and distributed December 22, 1906. 
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EVIDENCE OF LOESS MAN IN NEBRASKA 



BY KRWIX HIXrKLKY BARROUH 

rncoiisciously or otherwise an investigator is often influenced 
to see that which seeniis confirmatory rather than that which is 
contradictory to liis conceptions and beliefs. 

But in conducting the search for evidence of human remains 
in the pleistocene the writer has striven against this psychoh)^ical 
tendency and has aimed to be severely critical and exact. 

After continued investigation he stands ready to give notice 
of the occurrence of h\iman remains in the loess, and unhesita- 
tingly and unconditionally announces his belief in the discovery 
of Nebraska Loess Man. 

Mention of this fact has already been made in a preliminary 
report of the Nebraska Geological survey, Vol. II, part 5, pages 
319-327, recently published. Such importance attaches to the 
discovery as to warrant a paper devoted to the ideological facts 
connected therewith. 

PIIYSKXJRAPIIIC FIOATURKS 

North of Omaha for a number of miles the topographic features 
are bold and nbrupt for a prairie country, due to tlu* proximity 




Fig 1. A scene in the MisHOuri river valley looking north. Ix)ng\s hill, a 
hill of loesH, rises 150 feet above the immediate valley. Gilder's mound is 
directly under the point o. 

of the Missouri river. It is but a few years since that river was 
intrenching its banks and cutting precipitous bluffs in the vicinity 
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of Florence. The bold river wall is dissected by numerous trib- 
utary streams and thus are formed many rugged hills having a 
relief of 150 to 200 feet. 

The steep slopes are grown over with second-growth timber, 
the first crop having been cut for use in the construction of the 
Union Pacific railway. 

On all sides many and even extensive landslides are in evidence 
and must be reckoned with in all field work. 

In October, 1906, Mr. Robert F. Gilder, of Omaha, who for sev- 
eral years has been investigating the region around Omaha and 




Fig. 2. A section south of Pries lake near Long's hill. The roadway is 
just at the top of the carboniferous. The student's head is at the top of the 
Kansan drift, which attains a thickness of forty feet at the telegraph p)ole. 

Above the drift lies loess of varying thickness showing characteristic col- 
umnar structure. Valley of the Missouri river to the left. Neg. 2-30-11-06. 

Council Bluffs, opened a mound on the Missouri river front ten 
miles north of Omaha or three miles north of Florence, Douglas 
county, Nebraska, which yielded unique remains. 

From Florence north to Long's hill there is a continuous section 
along the roadside for about three miles, and from the base of 
Long's hill to the summit, on which Gilder's mound is situated, 
there is an unbroken section, hence the geology of the place is 
well exposed, and being simple is easily interpreted. 
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The public highway, which is about forty feet above the river 
level, is just upon the carboniferous, and its dark carbonaceous 
shales constitute a distinct geological feature. Upon the shale 
rests an average of ten to fifteen feet of glacial drift containing 
Sioux quartzite and granitic boulders. Upon the drift comes 150 
feet of bright buff loess such as is conspicuous in and around 
Omaha and Council Bluffs. 

A road leads from the base to the summit of Long's hill by a 
rather steep grade, and incident to the wear of travel and gutter- 
ing by rain the road bed has been lowered rapidly and runs in 
a sort C'f canyon with inclosintr walls ten to twelve feet high, con- 
stituting a section from base to top. It is a hill of erosion, and 
no discoverable land slip has complicated its simple geology. The 




Fig. 3. The road runs between loess walls from base to summit of Long's 
hill, thus making a continuous section to Gilder's mound. Negative No. 
7-30-11-06, Geological Expedition of Hon. Cliarles Morrill, 1906. 

summit of the hill, as measured by a surveying aneroid, is 200 
feet above the river level and about 150 above the valley out of 
which it rises. The hill is conical, and its apex would naturally 
be chosen by the mound builder as a sightly spot for burial. Fur- 
ther than this there is no discoverable relation between certain 
human remains found in the upper layer and those in the lower. 
Here in October were found two mound builder skulls, and 
below them parts of eight skulls and many bones of a still more 
primitive type. The writer at once joined the discoverer, Mr. 
Gilder, in a critical investigation of the place, continuing work 
from time to time to December 2nd, 1906. 
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Two of the skulls found at this spot are mound builders* in 
all probability. Together with them vvas the skull of a young 
child differing from the others in color, texture, and thinness 
of skull wall It is presumably that of a modern Indian buried 
intrusively in the sepulchre of predectessors. These were found 
in the upper layer readily discernible as a mixture of black soil 
and light buff subsoil such as w^ould result froni digging and bury- 
ing. This layer has a thickness of tw^o and a half feet. Below 




Fig. 4. A snap sliot photograph of Mr. Robert F. Gilder taken unawares 
in the east trench of his mound on Long's hill, ten miles north of Omaha. Neg- 
ative No. 3-8-11-06, Hon. diaries H. MorrilPs collection of Geological Photo- 
graphs, the University of Nebraska. 

it \vas a distinct undisturbed layer of unmistakable loess, and in 
it to a depth of twelve feet were many fragments of human bones, 
loess shells, and stray angular pebbles. 

In brief the conclusion is that, in the case of the upper bone 
layer there was burial, in the lower deposition. Those in the 
loess doubtless antedate the hill itself, w'hile those in the upper 
layer are subsequent to it. That archaic burial could have taken 
place in loess without detection is altogether improbable. Of 
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necessity there would result a mixture of black with light soil 
and a breaking up of the lithologic structure, which certainly would 
be detected. The loess structure and color is perfectly preserved, 
and there are present the vertical lime tubes, concretions and 
shells characteristic of the loess precisely as is customary. Out 
of the evidence at hand the writer concludes that the bones of 
this layer are strictly synchronous with the loess formation in 
which they occur, in substantiation of which comes the fragmental 
nature of all bones, their water-worn condition, their wide range 
of distribution, and disasssociation of parts. 

One would scarcely think of such conditions being possible in the 




Fig. 5. Ground plan of excavation at Gilder's mound. Crass lines rep 
resent Mr. (Jilder's original cross trenches; the broken lines extensions made 
November 8; I, 2, 3, shafts sunk November 16, to a deoth of 8 feet; horizontal 
lines, excavations November 29 to December 1, average depth, 6 feet; concen- 
tric lines, depth of 8 to 9 feet: black area, depth I2i feet; the inner circle, which 
is tlie mound, is 18 feet in diameter; the outer one 30 feet. 



caseof human burial, besides it is improbable that a primitive race 
would dig graves to the depth of twelve feet. Should a people 
without tools and appliances perform such an improbable feat, 
would they bury water-worn fragments, and would they scatter 
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them so widely as not to exceed five or six bits to the cubic yard? 
How could they replace the earth in the grave in such order and 
regularity that there would be perfect gradation of structure and 
color from soil to subsoil? Evidence of pleistocene man in 
America has been accumulating for years, and the verification of 
his existence has been expected. This may in fact be the 
verification. 




Fig. 6. Mandible of a youth found in section j, near 3, at a depth of 4 J 
feet. The teeth seem to have been lost in the process of deposition. Specimen 
No. 3-8-11-06, 'the Gilder collection, the University of Nebraska. Negative 
No. 18-3-1-07, the Morrill collection of Geological Photograplis. 

Respecting the antiquity of the remains the chief evidence 
paleontologically must be derived from the skulls, which seem to 
be of the Neanderthal type. Evidences from other skeletal parts 
are subject to error owing to the wide range of variation in human 
bones. The association of loess fossils is significant, and when 
even a remnant of any extinct species is found it will be final. 

No sign of stratification, which would be valuable evidence, 
can be reported. 
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HISTORY AND METHOD OF INVESTIGATION 

Early in November the writer extended Mr. Gilder's trans- 
verse trenches, and quickly discovered that one set of skulls found 
in the upper layer had been buried, while a second set lower down 
had not. This discovery seemed important and extreme care 
was exercised in all succeeding work. 

Human bones, scattered, water-worn, fragmentary, and unre- 
lated, were found on this occasion in natural undisturbed loess 
at all levels down to six feet. 

The set of bones and fragments then collected is catalogued in 
the State Museum, the University of Nebraska, under No. 8-11-06. 

The most interesting single bit was the left half of a frontal 
bone secured at a depth of four to five feet. Later, at a distance 




Fig. 7. Water- worn fragment of human bone found in undisturbed loeai 
at a depth of 4 to 5 feet at A, see Fig. 5. 



of five feet, the other half was dug up, and the two parts fit, com- 
pleting an interesting frontal. At a depth of five feet was dug 
out a scapula which differs from the average form. 

The acromion is not deflected, but in line with the spine, which 
is strong, broad and continuous without constriction to the internal 
scapular border. A jaw which was found in undisturbed loess at 
a depth of four feet was that of a youth. The crowns of the 
teeth were scarcely worn, so old age cannot be assigned as the 
reason for the absence of all the teeth save molars No. 2 and 3 
in the right half and No. 2 in the left. See Fig. 6 
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Just as the teeth of any water-soaked skull or jaw drop out 
readily, so it seems to have been with this one. 

The teeth nuist have been lost in the process of deposition, for 
we must pronounce this deposition and not burial. 

The ai)ove mentioned frontal, scapula, and jaw, being the first 
material found in the loess, may be subject to error in observation 
but they at least served to stimulate accuracy in succeeding work. 

The number of pieces in this set would have been greater 
had their relation to the loess been discovered a little earlier. 
As it is a number of bones from this layer were included 




Fig. 8. Fragment of right lower jaw, with condyle, angle and region of sym- 
physis weathered off, the remaining molar but lightly worn. Found outside of 
the mound in sector A, see Fig. 5, at a depth of 4 J feet. Specimen No. 
4-1-12-06, the Gilder collection, the University of Nebraska. Negative No. 
4-1-1 206, the Morrill collection of Geological Photograaphs. 



unwittingly in lot No. 7-11-06, and for the sake of accuracy will 
be left out of account. We will reckon only with those bones 
which are strictly authentic. 

A week later work was resumed, the writer being accompanied 
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by Mr. Robert F. Gilder and Dr. George E. Condra. All 
surface material was carefully removed, and three wide shafts 
were sunk on the northern, eastern, and southern points of the 
mound. Each shovelful of earth was scrutinized and all bone 
fragments carefully saved and recorded. In all some twenty bits 
were found as follows: a fragment from the base of a skull 
showing the internal occipital protuberance and crest, the superior 
and inferior cerebellar fossae, and half of the foramen magnum. 




Fig. 9. Fragment of a lower jaw, with 4 teeth, anterior and posterior 
parts weathered off, found in sector B, see Fig. 5, near the circumference, 
at a depth of 4i feet, in undisturbed loess. Specimen No. 3-1-12-06, the 
Gilder collection, the University of Nebraska. Negative No. 3-1-12-06, the 
Morrill collection of Geoloa:ical Photograplis. 



fragments of ribs, limb bones, scapula, and sacrum, a nearly 
complete clavicle, calcaneum, three complete vertebrae, and two 
metatarsals. 

Some of the parts mentioned are but slivers of human bones, 
others fragments two or three inches long. 

Some were badly etched by water, others gnawed by rodents. 
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As each fragment was unearthed a bhx'k of the matrix was pre- 
served and as far as possible each fragment was preserved in posi- 
tion in the block. 




Fig. 10. A water-worn fragment of a lower jaw, imbedded in a block of 
loess, anterior half with teeth weatliered off. found in sector D, see Fig. 5, 
Specimen No. 1-12-00, the Gilder collection. Negative No. 17-3-1-07, the 
Morrill collection of Geological Photograplis. 

This set of bones is numbered 16-11-06 in the catalogue of the 
University Museum. There are but twenty fragments in this lot, 
for while it is true that the shafts were sunk to a depth of eight 
feet, and while bone chips were found at all levels, they were widely 
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scattered and few in number. Among the fragments may be 
mentioned five or six bits of skull, as many bits of rib, the angle 
of a jaw, metatarsal No. 3, and two phalanges. With them were 
bits of the shell Anodonta, Succinea avara, and several angular 
pebbles. 

Belief that these bones are fossil and synchronous with the loess 
is strengthened to conviction as work progresses and increasing 
diligence and accuracy in observation must be exercised. Ac- 
cordingly when work was again resumed a few days later a circle 
thirty feet in diameter was described concentrically about the 




Fig. 11. Etched fragment of a skull, the pieces of which were scattered 
over an area 5 by 5 feet, at a depth of 4 to 5 feet. 

mound, which has a diameter of 18 feet. The northeast quadrant of 
the circle was divided into sectors of twenty-two and a half degrees 
each and lettered. This quadrant was excavated to an average 
depth of six feet, and its periphery to an average depth of eight 
to nine feet, .and a shaft was sunk twelve feet on the north point. 
From one face of this wall an unbroken twelve-foot prism in- 
cluding soil and loess was cut and securely boxed and shipped 
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3, 4, 5, 



8,0. 10, 11 



for exhibition in connection with the bones. The writer was accom- 
panied in this work by Dr. George E. Condra, by Edwin Davis 
and Paul Butler, members of the Morrill Geological Expedition of 
1906, and as time would permit, by Mr. Gilder. 
Systematic work was continued for three consecutive days. 




Fig. 12. Fragments of Nebraska Loess Man, from shafts. 1. 2, 3, nat- 
ural size. See ground plan, Fig. 5. 

1, Metatarsal 3, depth 4i feet, at shaft No. 3. 

2, Phalanx, depth 6i feet, shaft 2. 

3, Fragment of rib, depth 5i feet, shaft 1. 

4, Phalanx, depth 7 feet, shaft 1. 

5, Fragment of skull, depth 5i feet, shaft 1 . 

6, Fragment of rih, depth 5i feet, shaft 1. 

7, Fragment of rib, depth 6i feet, shaft 1. 

8, 9, 10, Fragments of skull, depth 5i feet, sliaft 1. 
11, Distal end of rib etched, depth 8 feet, shaft 1. 

Fragments of human bones, scattered and unrelated, were found 
throughout this quadrant at all levels even to a depth of eleven 
and a half feet. 

It was plainly demonstrated that the segment outside of the 
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mound was quite as rich in bone fragments as that within, and it 
cannot be maintained that the fragments throughout the loess 
are necessarily related to the bones in the mound. 

The relation of the two sets of hones may be viewed as purely 
accidental. In but a single instance were several bones found 
together, namely, three ribs, three or four limb bones, and an 




Fig. 13 Skull 8 of Nebraska LoeMs Man, .side view, reduced approximately 
one-half, and reverHed to face left. The tinted outline is that of a European 
skull. The antero-posterior diameter of skull 8 is 181 mm. .Found by C. S. 
Huntington, 1894, on Long's hill in loess at a depth of 4} to 5 feet. Speci- 
men No. 3-1-07. Negative No. 30-29-1-07. 

astragalas found in proximity. Probably two hundred frag- 
ments were exhumed on this occasion, and the set is numbered 
1-12-06. 

It should be noted that few whole bones were found excepting 
a few phalanges. Instead^they are bone chips and splinters 
with an occasional section from a limb bone, and many of the 
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fragments are pitted or etched. Out of this set the following 
fragments seem of especial interest: half of a jaw with a solitary 
molar, the condyle, angle and symphysis weathered off, see Fig. 8; 
fragments of two other unrelated jaws, see Figs. 9, 10, and the 




Fig. 14 Top view of the above reduced approximately one-half, and 
reversed. Negative No. 31-26-1-07 Hon. Charles H. Morriirs collection of 
geological photographs, The University of Nebraska. 

bony palate with the two back molars in place. To those who 
have collected in the bad lands or in the Loup Fork beds this is 
strikingly like the conditions there where the deposits are known 
to be aqueous, as the human-bone bed under consideration is 
assumed to have been. 

By far the most interesting and instructive single specimen 
found at this time was a skull completely disarticulate, broken, 
and scattered over a space five by five feet. The skull wall meas- 
ures as much as nine millimeters or three-eighths of an inch in 
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thickness. This was taken out in blocks, and, while the recon- 
struction of a nearly complete skull seems possible, no attempt 
will be made to remove the bits from their original position, the 




Fig. 16 Frontal bone of the above skull, natural size, showing thick pro- 
truding brows and retreating forehead without frontal eminences. Negative 
No. 32-26-1-07 Hon. Charles II. Morrill's collection of geological photographs, 
University of Nebraska. 

intention being to keep everything in such condition as to facil- 
itate the detection of inaccuracies and errors. 

The evidence in the case is greatly strengthened by the har- 
mony of testimony from anatomy and geology. The anatomical 
arguments can be but briefly presented here, since the present 
paper is concerned with the presentation of geological facts, and a 
prospective paper dealing with anatomical facts is in preparation. 
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Suffice it is to say that the skulls are of the Neanderthal type 
with thick protruding brows, low forehead devoid of frontal emi- 
nences, large parietal eminences, narrow temples, thick skull walls, 
and small brain capacity. 

They are higher in the human scale than Neanderthal man, but 
lower than the mound builder. They resemble the man of Spy. 




Fig. 16. Outline of various skulls for oomparlson. 
Nos. 3, 4, 5. and 6, a composite outline of the skulls numbered corres- 
pondingly. 

No. 8 is an outline of the most primitive skull in the collection. 
Viewed from above. No. 8 scarcely varies in size from Pithecanthropus. 
Drawn from casts and specimens in the museum of the University of 
Nebraska. One-half natural size. 



Measurements: Skull 6, (No. 6-1-11-06) Antero-posterior diam- 
eter 181 mm., transverse diameter 145 mm., maximum frontal 
diameter 114 mm., minimum frontal 93. Owing to the broken 
condition of the right. side the circumference can only be estimated. 
It is not far from 500 mm., and the height of the skull approxi- 
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mated for the same reason measures about 125 mm. The cephalic 
index calculated on the basis of these data is 79. After the 
mass of fragmentary material has been completely assorted, it is 
hoped that some skulls may be completed, in which event exact 
measurements will be possible. 

Skull 8 (No. 3-1-07) . Skull 8 scarcely varies in size and shape 
from Pithecanthropus erectus, Antero-posterior diameter 181 mm., 
transverse diameter 142 mm., maximum frontal diameter 112 mm., 
minimum frontal diameter 90mm., circumference 500 mm., height 
of skull 137 mm., cephalic index 78.5 mm. 

The foregoing account of work begun is not to be misconstrued 
as work completed. Investigation must and will be continued 
for months to come in order to get at the whole truth. The end 
to be attained is w^orth the energy to be expended, since everything 
pertaining to our own species concerns every man. 
a(;e of the supposed loess man 

The present paper concerns itself simply with the announcement 
of human remains found in undisturbed loess. Owing to the many 
factors to be reckoned with the question of age can be discussed 
intelligently only after continued study. The chief point is that 
human remains have been found in the loess, as the writer unhes- 
itatingly announces. This, if a fact, as believed, carries man in 
America back to glacial times. Whether this is the very oldest 
or newest loess seems a secondary consideration. The loess here 
is not leached of lime salts, but is actively effervescent at all levels, 
arguing for recency of deposition. 

All recognize the chronological diversity in the loess formation, 
and w^hether Long's hill is in the main loess body as the writer 
believes, or in a much more recent one does not materially affect 
the relation of the bones to some stage of glaciation, the precise 
glacial or interglacial age being as yet undetermined. It does not 
seem to l^e a secondary loess deposit. 

The loess in question rests on Kansan drift, and though as young 
as the later Wisconsin sheet, or younger even, it is nevertheless old. 

In several places adjacent to Gilder's mound exposures of 
human bones in supposed loess are already known, and investiga- 
tion promises to extend the present known limits of the supposed 
human bone bed. 
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REPORT ON THE HONEY CREEK COAL MINE. 



BY ERWIN HINCKLEY BARBOUR. 



Prior to 1906 no bed of coal exceeding eighteen inches in thick- 
ness had been reported in Nebraska. Black outcroppings on the 
banks of Honey Creek on the farm of A. M. Borst, four miles south- 
east of Peru, had long attracted attention, and on February 11, 
1906, the work of development began. A bed of coal averaging 
thirty-four inches in thickness was exposed by Stephen George and 
Frank Medley, who had leased the ground. The writer immedi- 
ately visited the mine, made photographs, notes and measure- 
ments, and secured samples of coal for analysis. 

At that time tunnel No. 1 had been developed some forty feet, 
and it was apparent that a workable bed of coal had been discov- 
ered, and that the claim laid to the outstanding bounty on coal 
was legitimate. For years past the state Legislature of Nebraska 
has offered a bounty amounting to $4,000 for the discovery of a 
twenty-six inch seam of workable coal, and $5,000 for a thirty- 
six inch seam. 

Conditions in the Honey Creek Coal Mine seem favorable, for 
the coal bed is accessible and readily worked, drainage and ven- 
tilation are easily and cheaply provided, and transportation is at 
hand. As to the quality of the coal, whether good or bad matters 
little, for any coal is good in a state supposedly destitute of natural 
fuel. Tests show it to be a good average grade of bituminous 
coal. Below 'are "^analyses of ^the~^ Honey Creek Coal taken 
from tunnel No. 1, made by Mr. Leon J. Pepperberg, a Fellow in 
the Department of Geology, the University of Nebraska. The 
reader should be reminded that the tests were made of weathered 
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samples taken from near the surface, thus representing the worst 
rather than the l)est of this coal. 
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Sample N'«. I, air-dried .10. 

Sample No II. water- ' 1 

soaked as mined 82.22 ' 28 54 , 19.88 | 19 86 1(.0 7,492| 54 80 I 45.20 

Sample No III, lignitic , i | i , 

coal, CuQiberiand, ' 

Wyo , for comparison 8.65 44.27 ' 46.18 i 5.90 1100! 14, 100 54.90 ' 45.10 



Across the Missouri valley in Iowa occurs a similar bed of coal, 
which doubtless once was continuous with that in Nebraska. Deep 
borings in regions around but not adjacent to Peru indicate coal 
seams but a few inches in thickness rapidly pinching out to the 
w(?stward. 

It has certainly been the opinion of geologists at large that 
commercial coal of great extent was not to l)e expected in Nebraska, 
and the occurrence of a workable bed in Peru does not mate- 
rially change this opinion, for at the best it must be local, being 
confine I to perhaps a township or two, as shown by surrounding 
deep wells. Though limited to a square mile or so it is of import- 
ance to this commonwealth. 

While this is spoken of as the first coal mine in the state, it 
may not be amiss to mention that for a number of years coal has 
i)?en mined in various places in the southeastern, or carl)oniferous 
portion of this state, as at Nebraska City, Rulo, South Fork and 
elsnvhere, but the thickness of coal in each case scarcely equaled 
eighteen inches, and there was* no profit in mining it. The best 
efforts of a Lincoln company headed by Mr. C. G. Bullock, a 
man of ability and experience, failed to make the mine at Rulo 
profitable, and the undertaking, like that of others, was abandoned 
at the end of two years as unprofitable. 

Although considerable amounts of coal were furnished atone 
time by the South Fork Mine to the neighboring towns, Table 



356 



NEBRASKA GEOLOGICAL SURVEY 




Fig. 2. Honey Creek Coal Mine, tunnel No. 
ing, coal car, track, and three miners. Negative 
H. Morrill's collection of geological photograplis. 



2, show'ng method of timber- 
No. 10-16-2-07. Hon. Charle.- 



HONEY CREEK COAL MINE. 357 

Rock, Humboldt, Salem, Dawson and Seneca, the bulk of coal 
mined thus far has been used by those mining it. Farmers and 
others often dig out their own supply of winter, fuel. A vigorous 
effort was made to develop a bed, said to be eighteen inches thick, 
in northeastern Nebraska, it being a lignitic coal in the cretaceous 
and in no way related to the coal recently discovered. Si-multa- 
neously with the discovery of coal at Peru come reports, not yet 
verified, of a bed equally thick at Falls City. 

After tunnel No. 1 had been extended to about 100 feet the 
interests of Mr. Medley were purchased by Mr. J. K. P. Hayes, 
and work was begun in earnest under the firm name of Hayes & 
George. Pursuant to a request by Governor Sheldon, with whom 
claims had been filed for the bounty offered for the discovery of 
a workable bed of coal in Nebraska, the writer again visited the 
spot, February 16, 1907, and the following is a brief report on 
the present condition of the Honey Creek Coal Mine. Tunnel 
No. 2 was opened about 50 yards north of tunnel No. 1, and has 
])een extended about three hundred feet into the hill in a south- 
westerly direction connecting with tunnel No. 1 for the purpose 
of securing better ventilation. Altogether about three hundred 
and fifty feet of tunnels have been dug, tracked, and timbered. 

Certain large rooms have been dug out, pillars and walls of 
coal being left to support the roof. From the entrance back 
thirty to forty feet the coal seam dips five degrees to the east. The 
rest of the bed seems to be level. The mine being fifteen feet 
a])ove the level of Honey Creek, drainage is a simple matter. At 
present an ingeniously designed siphon draws the seepage water 
from the mine. 

The mine can be readily and economically ventilated by drill- 
ing holes through the roofing shale, which is about sixty feet thick 
at tunnel No. 1, and fifty feet thick at tunnel No. 2. 

Careful measurements made at a number of points show a 
homogeneous bed of coal varying from twenty-nine inches to thirty 
hwe and a fraction inches in thickness, the average being thirty- 
three inches. 

i|^ A number of samples were procured from tunnel No. 2, and a 
few from No. 1, and will be analyzed and reported upon later in 
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a special paper by Mr. Roy \ . Pepperberg, an assistant in the 
department of geology, the University of Nebraska. 

As heretofore the friendly cooperation of the Department of 
Chemistry makes such analyses possible without cost to the 
state. 
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Sam|)le j is 25 feet, and sample h is 260 feet back from the entrance of 
tunnel No. 2. The coal which is histerless at the entrance becomes bright and 
lustrous further back in the mine, and the analy.ses made shows similar im- 
provement. 




Fig. 3. View looking east from Mr. William Rader's across Honey Creek 
valley . To the left through the railroad cut may be seen the Missouri river. 
TunnelsH and 2 are numbered accordingly. At 2 the overlying rock and shale 
are about 50 feet thick, at 1 about 60 feet, and at the summit of the hill 200 
feet. This expanding ridge for a mile or two to the south is known to be under- 
laid with coal. Compare Fig. 4, Negative No. 2-16-2-07. Hon. Charles H. 
Morrill's collection of geological photographs, the University of Nebraska. 
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OUTPUT AND MEN EMPLOYED. 

Eight miners are regularly employed and the present output 
is six to eight tons daily, with a promise of double that capacity 
soon. The output from the Honey Creek Coal Mine for the first 
year, that is, from the date of its opening, February 11, 1906, 
to February 15, 1907, cannot be given exactly, inasmuch as rec- 
ords were not kept until September, 1906. The amount taken 




Fig. 4. A general topographic view on Mr. A. M. Borst's placj looking 
north toward William Rador's house (left), and Henry Cole's (right). The 
valley of the Missouri river may be seen to the right and that of Honey creek 
to the left. The Honey Crsek Coal Mine is at the northern point of the 
orchard. The hills to the nortli should be prospected for a similar coal bed. 
Compare figure 3. Negative No. 6-16-2-07. Hon. Charles H. Morrill's collec- 
tion of geological photographs, the University of Nebraska. 

from tunnel No. 1 is not known, but was probably not less 
than seventy-five tons. The output is as follows: 
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VALUED AT 

Feb. 11, 1906, to Aujz;. 31, 1906, approximately 75 tons. $262. 00 

September, 1906, coal marketed, 20 tons at $3.50 70.00 

October, 1906, coal marketed, 25 tons 87.00 

November, 1906, coal marketed, 50 tons 175.00 

December, 1906, coal marketed, 70 tons. / 245.00 

January, 1907, coal marketed, 85 tons 298.00 

February 1 to 15, 1907, coal marketed, 75 tons 262.00 

Total to February 15, 1907, 400 tons $1,400.00 

It should be noted that each month's output shows a marked 
increase, which presat»:es well. The coal bed is free from nodules 




Fig. .'). A geological section running north iind south through Honey 
Creek Coal Mine, showing carboniferous overlaid with drift and loess. 
C, old railroad cut; H. Honey Creek. Tunnels at 1 and 2. 



and interbedding shales. The shale both above and l)elow is com- 
pact and holds up well, and is of a light slate color readily dis- 
tinguishable from the coal, hence the coal shipped is free from 
waste. The heating (|uality of this coal from a practical stand- 
point is very satisfactory, as indicated i)y the friendly reports of 
purchasers. This coal has been shipped to Auburn, Brownville, 
Nemaha City, Peru, and as far west as Republican City, in Har- 
lan county. It has been tested in stoves, furnaces, and boilers. 
The State Normal School at Peru has been using this coal for 
months in their large heating plant and they pronounce it good. 
According to the terms of the original lease a royalty of fifty 
cents a ton was to be paid to the lessor on all coal selling for three 
dollars a ton, and one dollar for coal selling for four dollars. At 
the present time the royalty has been reduced from fifty to tw^enty- 
five cents a ton, and the coal sells for three and a half dollars. 
When shipped the cost of transpotation is added. 
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TOPOGRAPHY AND GEOLOGY. 

A good idea of the topography of the Honey Creek Coal Mine 
may be had by comparison of figures 3 and 4. 

The region' is hilly and broken owing to^ the proximity 
of the Missouri river. The property where the coal mine is located 
has been trenched on t*he one side by the Missouri, and on the 
other by Honey Creek, making a narrow ridge pointing to the 
north. To the south the ridge expands into the neighboring hills, 
which are also coal bearing as indicated by certain outcroppings. 

Farms adjacent to the Borst place may reasonably be expected 
to yield the same thickness of coal. Just how many acres of coal 




Fig. 6. Sketch map of the Honey Creek Coal Mine. The measurements oii 
page 362 were taken at the points numbered correspKjndingly. Samples for 
analysis were taken at the points lettered. 

lands there are in this tract is purely a matter of conjecture, since 
actual tests have not as yet been made. But it is certain there 
are as promising exposures as that which led to the discovery of 
the Honey Creek Coal Mine. The hills and valleys in the vicinity 
supply ample timber for the mine. 

Limestones interbedded with shale occur in the vicinity of this 
coal bed and suggest the possibility of utilizing the coal in the 
production of hydraulic cement should the amount of coal land 
prove equal to expectation. 

MEASUREMENTS. 

Eleven measurements carefully made at various points in tunnel 
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No. 2 show an average of 33 inches of coal with a minimum thick- 
ness of 29i inches, and a maximum of 35i inches. At a single 
spot 36 inches were passed, but the coal being slightlyi nterbedded 
with shale this measurement is left out of account. 

The positions of the measurements is indicated by numerals 
on the ground plan of the mine. 



1 34 inches 

2 29i 

3 29i 

4 35 

5 31i 

6 33i 

7 31 



8 33i inches 

9 34i '' 

10 35i '' 

11 31} '' 



Average, 32.9 inches 



The writer was accompanied and aided in the verification of 
observations by Mr. Roy V. Pepperberg, an assistant in the De- 
partment of Geology, the University of Nebraska, and by Mr. H. 
B. Duncanson, professor of geology in Peru State Normal School. 




Fig. 7. Sectional view at Honey Cre»k Coal Mine, tunnel No. 2, showing 
room and pillar method of mining, t, tunnel No. 2; r, roofing shale; c, coal 
bed with a maximum thickness of 35 to 36 inches, a minimum of 29i inches and 
an average of 32.9, or 33 inches in round numbers. • 
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LAW RELATING TO A BOUNTY FOR THE DISCOVERY OF 

COAL. 



Chapter 58, Compiled Statutes of Nebraska, 
FOR 1905. 



Section L [Award for discovery of coal or iron.] That when 
it shall be made apparent to the Governor of Nebraska, by affi- 
davit or otherwise, by the owner or owners thereof, that a vein of 
coal not less than twenty-six inches in thickness and of sufficient 
capacity to pay to mine, and within such distance from the sur- 
face that it can be worked by modern methods, has been discovered, 
or vein or veins of good iron ore eighteen inches thick, it shall be 
the duty of the Governor to appoint a suitable person to examine 
the same, whose duty it shall be to report the probable extent and 
capacity of the vein or veins, all expense for said examination to 
be paid by the owner or owners of said mine. Said report being 
satisfactory to the Governor, he shall direct the Auditor to draw 
an order on the Treasurer for the sum of four thousand dollars, 
to be paid to the owner or owners of said mine of coal, and of two 
thousand dollars, to be paid for a vein of iron ore eighteen inches 
thick. If the vein of coal discovered should be three feet thick 
and of a required capacity, the sum to be paid shall be five 
thousand dollars. Said orders to be paid out of the general fund 
of the state treasury as before provided. 

Sec. 4. [Specimen of strata preserved.] It shall be the duty 
of the persons prospecting for coal, iron ore, crude oil, and gas, 
carefully to preserve specimens from each stratum through which 
the shafts are sunk, or borings made, and if the bonus is obtained 
upon the conditions heretofore mentioned in this bill, to deposit 
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the same properly labeled, in care of the department of the state 
for the future use of the commonwealth. 

Sec, 5. [Extent of Act.] The provisions of this Act shall not 
apply to any veins of^coal or iron ore already discovered, nor to 
any oil wells or gas wells already producing, nor shall the provisions 
of this act apply to the discovery of the same vein of coal or iron 
ore, or oil pool or gas field already discovered, nor shall any award 
specified under the terms of this act be paid for a second discovery 
of^the same veins, pools, or fields, within the limit of the same 
county. 

Sec. 6. [Appropriations.] There shall be appropriated out 
of the funds of the state Treasury, for the purpose of this- Act, 
not already appropriated, the sum of Twenty-five Thousand Dollars. 



USEFULNESS OF A STATE BOUNTY. 

The offer by the State of a reward for the discovery of coal, 
oil, gas, iron, etc., is a wise provision of the Legislature, and those 
connected with the State Geological Survey having been plied by 
inquires realize what a stimulus to discovery it has been. The 
fallacious belief is freely indulged in that Nebraska being destitute 
of natural resources has nothing to develope. Nebraska is not des- 
titute of natural resources. Though less favored in this respect 
than many states there is the greater reason for encouraging and 
stimulating the development of such resources as she has. 
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LETTER OF TRANSMITTAL. 



To His Excellency George L Sheldon, 
Governor of the State of Nebraska : 

Sir: — I have the honor to transmit herewith a report on 
the work of the Xehraska Geological Survey for the past bi- 
enninin, incliuling certain statements respecting the preceding 
hiennium. 

Erwin Hinckley Barbour, 

State Geologist 

The University of Nebraska, 
Department of Geology, 
Lincoln, Januarj', 1907. 



BIENNIAL REPORT 

By ERWIN HINCKLEY BARBOUR 



WORK OF THE STATE GEOLOGICAL 
SURVEY IN BRIEF. 

The Nebraska Geological Survey as now constituted has been 
in operation since 1891, but it has enjoyed state aid during the 
past four years only. Considering the size of the commonwealth 
and the limited appropriations for geological work, unusual pro- 
gress has been made. Since no report covering the work of the 
first biennium was prepared it will bo included incidentally in 
this paper. Briefly stated the Nebraska Geological Survey dur- 
ing the past biennium has devoted especial attention to the indus- 
trial resources of the state, prepared ten or twelve reports in 
manuscript form, published eight reports completing volumes 
I and II, made extensive collections of industrial material, 
fitted an office with furniture and fixtures, finished certain maps, 
many drawings, photographs, and plates for succeeding reports, 
and has prepared an invoice and catalogue of all Survey material. 
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LIST OF Pin3LISlIEU PAPERS. 



VOLUME I, (out of print.) 

Ro]K)rt of the State (Jeologist, pages 1 to 258, 100 figures, i:'. 
plates, 4 eolored maps. 

By Erwiu Iliuekley Barbour. 

The al)ove report ineludes a teu-page paper ou Jefferson 
eounty by F. A. Carniony. 

VOLUME ir, (.not ready for distribution.) 

l^irt 1, The Coal if(*asure Bryozoa of Nebraska, pages 1 
to lOS, 1 figure, 21 plates. 

By George Evart (\>iulra. 

Part 2, The C;eoh>gy of (^iss Couuty, pages !(>!) to 302, 33 
figures. 20 ])]ates, 1 eolored luaj). 

]>y Elmer (Iraut Woodruff. 

Part o, Xotiee of a Xew Eossil Maunual from Sioux county, 
Nebraska. (The -fossil four-horned antcdope, Syndyoeeras eooki) 
pages 3():> to 311, 1 plate. 

By Erwin Iliuekley Barbour. 

Part 4, ?\^)tiee of a X(»\v Fossil lUiinoeeros from Sioux 
County, pages 311 to 31 S, 4 figures. 

V>y Erwin Iliuekley J^arbour. 
Part T), Preliminary Keport on the Primitive Man of No- 
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braska, pages 319 to 328, 4 figures. 

By Erwin H. Barbour and Henry B. Ward. 

Part 0, Evidence of Loess Man in Nebraska, pages 329 to 
f;49, 10 figiircs. 

By Erwin Hinckley Barbour. 

Part 7, The Honey Creek Coal Mine, pages 350 to 365, 7 
iigures. 

By Erwin Hinckley Barbour. 

Part 8, Biennial Report (the present paper), which con- 
cludes Vol. II. 



irANUSCRIPT REPORTS. 

There are at hand a niunber of manuscript reports of which 
the three following arc to be published as soon as funds arc 
again available : 

1. A pai)er hv Dr. (/harles Newton Gould, treating of the 
clay, s^and, and other resources of the Dakota Cretaceous of Ne- 
braska, which will consist of about two hundred pages with numer- 
ous illustrations. 

2. A paper on cement and its uses and its possible manu- 
facture in Nebraska, by Erwin Hinckley Barbour. The cement 
industry in the United States is of such rising importance and 
there is such oj)portunity for its development in Nebraska that a 
special paj)er of two hundred to three hundred pages treating of 
the subj(*ct has been prepared and will be published as soon as 
the new legislative appropriation is available. 

3. A paper on the sand and gravel resources of Nebraska, 
by Dr. George Evart Condra. Along with the cement industry 
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comes an increasing demand for Nebraska sand and gravel. 
The production of these has already attained great proportions 
and a two hundred page report fully illustrated is now ready and 
awaiting funds for publication. The foregoing reports were to 
have been published during the present biennium, and the con- 
tract has been let, but owing to the lack of funds, as already 
explained, they must be held over, for a new appropriation. 

EQUIPMENT. 
Hereafter the legislative appropriation for the Nebraska 
Geological Survey will go farther for the reason that many of 
the first expenses of the survey have been met, such as filing 
cabinets and other necessary office furniture, type-writing ma- 
chine, maps, drawings, photographs, and engravings. All furni- 
ture and equipments are of a plain, substantial, standard sort 
and will be serviceable for years to come. The regents of the 
State University have just finished a portion of the first wing of 
a new fire-proof museum, on the second floor of which will bo 
located the office of the Nebraska Geological Survey. ^ 

SALARIES AND ASSISTANTS. 
It should be understood that no salaries are paid by the State 
Geological Survey, the director receiving no compensation of any 
sort directly or indirectly, and his assistants also contributing 
their services. The only reward for services thus rendered is the 
publication of papers prepared by members of the staff ^ving tlio 
results of their labor. Some of these reports have required of 
the contributors several years of work and even personal outlay. 
The appropriations are spent in the printing of reports and in the 
preparation of photographs, drawings, engravings, and other 
expenses incident to the work of publication. Heretofore the 
railroads have furnished the members of the geological staff 
with free transportation while engaged in the investigation of 
the resources of the state, thus making extensive travel possibi.?. 
From this time on traveling expenses must of necessity increase. 
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DEVELOPMENT OF EESOUECES. 

During the biennium all industries have flourished, the only 
lack reported to this office being an insufficient number of 
laborers. The demand for stone, brick, sand, gravel, lime etc., 
has exceeded the output. Xew quarries, sand pits, and clay pits 
have been opened everywhere. 

COAL. 

Four miles south of Teru a workable bed of coal, fully 32 
inchos in thicknoss, has boon opened and is being operated. This 
mine, known as the Honey Creek Mine, though local, is important 
and sooms destine<l to rob Nebraska of its old distinction '*thc 
state without a mine." A special report with maps, photographs, 
and cM>al analyses is ready for publication, and a preliminary 
roj)ort has l>f»en nuide in Vol. II, part 7. 

TEST WELLS. 

During the year a number of test wells have been drilled 
in various j)arts of the state, notably at Beatrice, Lincoln, and 
Kails City, the object being to determine in each locality wdiether 
coal, gas, oil, or artesian water is to be had. Samples and well 
]'(»(•( n-ds arc; being kept. Such investigations could most commend- 
ably and legitimately be made by the state. By right, state ap- 
]>ro[)riation should be granted for this express purpose. At pres- 
ent hundreds of private })arties are spending large sums of money 
cacdi investigating for himself, and no one in particular is get- 
ting the benefit. 'J'he stiite could so order and systematize this 
d(M^p well in(]uirv that the money of the people would be saved 
and information for the jniblic obtained. 

CEMENT BLOCK. 

(Irc^at ])rogress is to 1k3 reported in the manufacture of ce- 
ment blocks, posts, paving blocks, etc. Even small towns have 
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plants for the manufacture of j^ucli articlos for the loci,l mnrlior. 
Such a plant is almost a necessity in every tow?i, ofrc»n being 
run in connection with lumber yards. This industry has been 
greatly stimulated and developed during the bienniur:. 

SAXD-LTME BUICK. 

The manufacture of sand-lime brick has begun and oiu* large 
plant at Hastings is producing and shipping many carloa<ls. 

PEAT. 

Respecting peat, the demand for information is rapidly in- 
creasing, showing a tendency towards the development of this 
neglected resource. Several peat beds have been located and as 
soon as titles can be secured these are to be develo]>ed. Condensed 
peat makes a fuel of fine quality, almost as d(»siral)le as anthra- 
cite itself. It is also an important source of illuminating gas. 
Samples of such excellent quality have recently been received 
at the office of the State Survey that beli(»f in the development 
of this industry is fully warranted. I'he ])rogress of its deveh)j)- 
inent is retarded owing to the reluctance of ])eople in giving in- 
formation about peat beds. Firms in neighboring states stand 
ready to come to Nebraska to manufacture peat fuel, and our own 
citizens are ready to engage in the enterprise. Before the close 
of another biennium the Stat(» Survey will be able to report 
the development of this industry. 

Is^ATUl^AL PlBriCE. 

The production of volcanic ash or dust, as it should be called, 
has l)een greatly increased, although, for supposed ])rudential 
reasons, facts respecting the amount marketed are difficult to 
obtain. Large amounts are used in various cities for polishing 
wood, metal, and marble, but more especially in the manufacture 
of soap and scouring powders. Several carloads have been shipped 
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to Chicago, as many to the stove works of Detroit, Michigan, to 
Syracuse, X. Y. to Cincinnati, Ohio, to Denver, Colorado, 
and in smaller amounts to many other places. Large shipment.^ 
are being made to South Omaha where scouring soaps of ex- 
cellent quality are produced. 

FLINT. 

The flint industry has l>een well developed and large amounts 
of flint ballast have In^en marketed during the past five years. 
The Atwood company alone has furnished the Burlington railway 
with (>0,00<) to 80,000 tons of flint ballast annually for the past 
four or five years and 50,000 tons for the Kock Island railway 
l>etween April 20 and December 20, 1000. 

(^KMKXT POSSJBILITIES. 

(Vment rocks and shale are widely distributed -over Ne- 
braska, so the raw material is at han<l. The denuuid in this state 
for cement productions is increasing by strides. Ship])ing facili- 
ties are ample, so it only remains to develop this very promising 
natural resource*. Already companies have organized in Superior, 
Beatrice, Lincoln, and several firms outside of the state have 
expressed their intention of establishing themselves in Nebraska. 
Before the next biennial report is due it is fully expected that 
one or more cement mills will be in operation. It may be shown 
that good cement an<l plenty of it can be pro<luced for it has 
l)een demonstrated practically by the cement mill once in opera- 
tion at Beatric(\ (lage county, Nebraska. The Beatrice cemenr, 
is known to hav(» Ikh'u a good article and it should l>e stated that 
the ohl ])ostotfice buihling in Lincoln, now undergoing repair and 
renovation for a city hall, has its basement finished in Beatrice 
cement. It is to be deeply regretted that the mill was abandoned 
at a time when \\\o stale was young, the knowledge of cement 
and its uses meagre, and the demand for it small. Had it sur- 
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vived to the present time it might have l)ecome a great industry 
and the re-establishment of this plant is to be greatly desired. 
There are three distinct cement areas in this state, viz. : the north- 
eastern border or Niobrara region, the spntheastern corner or the 
Carboniferous region, and the southern border of the state or the 
licpublican region. Ten southern counties, viz. : Kichardson, 
Pawnee, Johnson, Sarpy, Douglas, Otoe, Nemaha, Gage, Cass, 
and parts of I>{incaster have exposures of carboniferous shale 
and limestone theoretically suited to the manufacture of cement. 
Perhaps it might be explained here that a good cement rock i^ 
an impilre limestone. If by nature a limestone lacks the right 
proportions of impurity it can be supplied by adding the rigiit 
amount of clay or shale. ClayJ shales, and limestone occur inter- 
bedded throughout this region and are exposed especially in the 
vicinity of streams; elsewhere they are blanketed over with a 
great bed of rich soil and are lost to view. The beds of Gage 
county have been tested in a practical way. The beds at Humboldt 
have been analysed and tested theoretically and yield good cement. 
As much can doubtless be said of the other exposures through- 
out this region. The Niobrara region seems to be a particularly 
inviting field for the manufacture of cement. Here the chalk 
and shale of the Benton Cretaceous are associated one above the 
other and stand exposed in bold bluffs especially at Niobrara, 
in Knox county. 

The location seems to be superior in every way to the same 
bed at Yankton, where they arc producing a good grade of ce- 
ment. Besides other shipping facilities Niobrara has the ad- 
ditional advantage of wharfage on the Missouri river. The 
Missouri is navigable to that point and a number of vessels are 
loaded there with grain for the river trade, hence it is not a 
remote possibility that cement may be sliipped in like manner 
and discharged at distributing points along the river.. The ex- 
])osures at Niobrara seem to invite especial consideration. Little, 
if any, stripping is necessary, everything can be handled by 
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gravitation methods, and the product can be easily distributed. 
A glance at the map in Volume I will suffice to show the ex- 
tent and distribution of cement rock in Xebraska. The Republi- 
can region also is characterize<l by exposures of Cretaceous chalk 
and sliale from wliich cement can be prodilced as well as at 
Yankton, and of as good a grade. Superior, where several rail- 
roads meet, would make a good producing and distributing point. 
Some three years ago a company' was organized there for manu- 
facturing cement and it is to lue hoped that the company hu:? 
not been disorganized and the undertaking abandoned. Unless 
one travels extensively he can form little idea of the immense 
proportions already assumed by the cement industry in the United 
States. To the credit of the cement workers of the country 
be it interposed that the quality of American cement has gone 
up while the price has gone down, and that too in the face of a 
demand which would have justified most manufacturers in lower- 
ing the quality or advancing the price. Immense business^ houses 
and warehouses of costly and elegant design are being made of 
cement, including walls, partitions, fioors, and roofs. Such build- 
ings are dust-proof, mouse and insect proof, and fire proof. 
Engineers count good cement properly laid as better than the 
best building stone. It is in fact plastic stone which may be 
moulded and cast to suit each ones needs and taste, and what 
is particularly commendatory, the amateur can use it. Houses 
of every grade from the cottage to palatial residences are made 
of it, irrigating ditches, great cement bridges, dams, and sea 
walls. For cellars, cisterns, sidewalks, street crossings there is 
nothing equally good. Its manifold and varied uses extend to the 
smaller domestic needs and one can see even poultry houses, 
stock sheds, dog kennels and fruit cupboards made of it. There 
is no limit to the usefulness of a plastic stone which can be 
mixed and worked by everyone. In a deforested country, such 
as the United States is becoming, the demand for cement as a sub- 
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Ftitiite for Inmber must incroaso in the future oven more than in 
the ])ast and eenient plant^i cannot but nniltiply. 

The Xebra?ka (ieological Survey expects some day to report 
important development along this line in our state. 

CLAY KESOUCES. 

Many new brick jdants have been added to the list during the 
bienninui, yet they fail to meet the demands ma<le upon them, and 
many carloads of brick are imported from neighlH)ring states. 
On every street one iinds brick with Dos iloines, Iowa, (Jales- 
burg, Illinois, or Coffey ville, Kansas stamped in them. ^lay they 
l)nrn hoh^s in onr shoes until we begin to su])])ly our own market. 
Xon(» of these states have better chiy or more of it tlian our own. 

QUATiUY KKSOriK^ES. 

T\w ohl (piarries and many new ones rec(Mitly opened were 
never in a mon* prosperous condition and all o]>erators considted 
speak of their inability to sup])ly the market. The amount of 
stone needed for buildings, streets, for t\w process of manufac- 
ing beet sugar, an<l for the smelter nt Omaha, is greater than 
cau be su])*|)lied at home and large shipments are made, esj)ecially 
from Kansas and (^>lorado. 

SAXl) IJKSOrROKS. 

The increased amount of building in this state, es])eeially 
extensive concrete work, has taxed to the utmost the sand 
producers of the state. In spite of steam dredges and iuiproved 
methods of handling larg(» amounts of sand and gravel, the de- 
mand has not been met, and (»verv town has engagcMl in pros])ect- 
iiig for local supplies. The output of sand has become so larn.* 
and of snch growing importance that it is to be treated of in 'i 
special pa])cr by Dr. (ieorg(» E. Condra in Volmne III of tjw 
Nebraska (ieological Survey. 
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KKLATIOX OF THE rXIVKRSITY TO TJIE STATE 

(;e()L()(ji(\vl sruvEY. 

Tlio liolpfiil co-oporation of tlie University of Xobraska i^ 
and always has boon oxtondod to the State (Jeolo^ieal Snrvey. 
The rnivorsity furnislies offices .and store rooms in fire-pro<if 
(quarters, eases and microscopes, as well as other api)aratns, for 
examininij: material, and drawers in Avhieh to ston* s])eeimen^, 
and th(» force of assistants in the d(»partment of «i(M»lo^y condnct 
the work without necessitatinji: the employment of special clerks 
and helpers. In this and in other ways the State University 
serves the interest of the State Snrvey, increasin«ij its efficiency 
and redncin^' its expens(»s. 



DELATION OF TTIE MORRILL GEOLOCUCAL EXPEDI- 
TlOX TO THE STATE CIEOLOOTCAL SURVEY. 

Since ISDl the Ix^nefactions" of Charles U. ^forrill of Lin- 
coln have made it possible to explore every corner of the statf, 
thns iicreatly increasing the efficiency of the State (ie(dopcal 
Snrvey. Tn this way was nnide the colh^ction of (jinirrv ])rodnct<, 
(day, sand, and agricnltnral soils of the state*, in addition to lar^i* 
collections of the fossils of Xehraska which are now nnmhercl 
by thousands in ilr. ^forrilTs cabinets. This work has rcfpiirc*! 
years of effort and the expenditnre of a very consi<lerable snm 
of money, both of which have been contribnted freely to the 
stat(\ a fact which seems to be «xenerally known and well ap- 
])reciated. Occasional sci<*ntific contributions, describing nniterial 
secnred and facts (d)tained, are ])id)lish(Ml from the iforrill fr<*o- 
lopc*al fnnd. 
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KELATION OF THE X ATIOXAL SI PiVEY TO THE LOCAL 

SURVEY. 

The United States Geologieal Survey lias undertaken to 
make exact topographic, liydrographic and geologic maps 
throughout the United States, more especially in those states 
where financial co-operation is guaranteed. Such work, though 
indispensable, entails a cost so great as to he simply prohibitory 
as far as any state survey is concerned. 

A considerable amount of work was done in Nebraska a 
few years ago by the United States (Jeological Survey without 
iinancial c(M>])erati()u ])eing denuuided of tliis state. 

This was done in consideration of tluj youthfidness of th.e • 
states and its lack of means at that time. All base maps, photo- 
graphs, half tones, and electrotypes of the United States Geolo- 
gical Survey arc furnished at cost to the local. survey. Likewise 
in the analysis of soils, coals, water, etc., the local surveys are 
given th(? benefit of facts obtained by the Xational Survey. 
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PROPOSED GEOLOGICAL SURVEY OF EACH COUNTY. 

• 

The United States Geological Survey recognizes no count;; 
liuQs, but lays off the country in definite quadrangles. While it 
is true that county lines do not constitute a basis of geologic 
division, they do constitute a geographic division of particular 
interest to the people. It is the purpose of the State Geological 
Survey to make a report on each county as rapidly as the work 
can be done. 

Two counties have l)een surveyed, namely, Jefferson county, 
by F. A. Carmony, and Cass county, by E. G. Woodruff. 

Those counties in wliich the United States Geological Survey 
has done to]>ograi)hic work will of necessity l)e chosen first, be- 
cause the government maps furnish a base on which to work. 

It is the intention of the Nebraska Geoh)gical Survey to p!il>- 
lisli separate reports respecting the resources of each county, 
inchiding wells, si)rings, streams and water supply in general, 
soil, clay, sand, gravel, stone, (piarry products and industries, an<l 
agricultural and grazing conditions. Each coimty report is to 
be accompanied by numerous maps and illustrations. 
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TXVOICE OF THE FUKXITURE A^SD APPARATUS 
BELOXGING TO STATE GEOLOGICAL SURVEY. 

1 Remington Standard Typewriting machine, No. 7, ma- 
chine Xo. 156,3G5, Catalogue No. 11-5-05 ! . . .$02.25 

Large adjustable drawing board, K and E. Cat. No. 15- 

10-10-05 '. 30.n5 

1 Surveying rod and target, K. & E. No. G268, Cat. No. 

5-10-10-05 12.75 

2 medium drawing boards, K. & E. Cat. N03. 0-10-10-05. . 0.70 

1 steel T square, K. & E, Cat. No. 3-10-10-05 5.00 

1 brass alidade, K. & E., No. 5218, Cat. No. 14-10-10-05. . 15.00 

1 beam compass, K. & E., Cat. No. 7-10-10-05 7.00 

1 celhiloid triangle and ])rotractor l.^^O 

1 wooden T square, K. & E., Cat. No. 2-10-10-05 2.10 

1 hand level, K. A: E., No. 5700, Cat. No. 13-10-10-05 S.OO 

Extension rod, K. & E., Cat. No. 10:10-10-05 5.00 

Steel protractor with arm, K & E., Cat. No. G-10-10-05. . 8.00 

12 G-inch brass sieves, to 100 mesh. Cat. No. 5-11-05. . . 24.00 

Small balance, Cat. No. 2-5-11-05 3.00 

NO gh\ss-sto])per show bottles 12.00 

2 Y, S: E. cases for TT. S. Geol. Survey Folios, Cat. No. 

25-10-05 84.^0 

Chest of lari»e drawers for drawings and ap])aratus, Iv. & 

E., Cat. X('). 10-10-05 " 35.00 

2 V cV E units for blanks and labels. Cat. No. 3-18-1-03. . 15.75 

4 Y & E units for card catalogue. Cat. No. 4-18-1-03, 7 

and S 01.00 

1 Y &; K base, Cat. No. 8 and 0-18-1-03 5.0i) 
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Set forms for casting cement. Cat. Xo. 25-G-04: 12.00 

The above named pieces of furniture and apparatus are so 
marked as to be readily identified. The catalogue numbers her«- 
in given are either stamped in with steel dies or else arc painted 
or stenciled on the pieces of i)roperty and varnished over so as 
not to be effaced. ^ 

• EXCIIAXGES. 

Jn exchange for the papers of the Xeb»'«ska Geological 
Survey several hundred books, pami)hletSj maps, v'harts, and pub- 
lic documents have been received. 

These are to be properly stamped, catah>gued, and recordcMl 
when 'the department is moved into new quarters, and will 
constitute the beginning of a reference library for the Stal-.' 
Surv(»v. This in time will become a valuable asset. 
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FINANCIAL STATEMENT 



Feb. 


3 


Mar. 


17 


Mar. 


26 


April 23 


May 


15 


May 


15 


May 


20 


Sept. 


3 


Sept. 


14 


Sept. 


14 


Sept. 


28 



June 


15 


June 


15 


June 


15 


Jan. 


22 


Jan. 


22 


Jan. 


22 


July 


23 


July 


23 


Sept. 


14 


Sept. 


28 


Sept. 


28 


Oct. 


20 


Oct. 


20 


Dec. 


8 


Dec. 


8 


Dec. 


8 


Dec. 


8 



1902« 



A. H. Verrill |25.00 

E. H. Barbour, expenses 36.25 

A. H. Verrill 30.00 

A. H. Verrill 40.00 

J. Manz Engraving Co 96.00 

U. G. Cornell 115.84 

A. H. Verrill 58.00 

A. H. Verrill 55.00 

E. G. Woodruff 24.53 

Lincoln Plate Glass Supply Co 32.32 

Jacob North & Co., Vol. I 671.35 

1003. 

E. L. Thomas |23.50 

Norton Ware 9.50 

Helena Redford 42.50 

U. G. Cornell 56.90 

P. J. Harrison 3.75 

G. E. Condra 40.00 

E. H. Barbour, expenses 13.76 

E. L. Webster 50.00 

Helena Redford 15.7 i 

E. H. Barbour 45.80 

H. I. Redford 18.50 

E. G. Woodruff 12.00 

U. G. Cornell Engraving Co 9.74 

Helena Redford 18.00 

F. W. Heath 2.50 

E. G. Woodruff 9.50 

E. H. Barbour, expenses 4.4S 
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1904. 

Helena Redford 28.50 

Albert Jacobson 40.00 

U. G. Cornell 2.&-» 

U. G. Cornell, 9.15 

Harry Porter 140.50 

Helena Redford 20.00 

E. H. Barbour 5.25 

E. L. Webster 5.25 

Helena Redford 11.13 

Lincoln Marble and Granite Works 12.50 

Frank Loomis 3.00 

Linn Huntington 4.05 

Clara Edholm 10.71 

E. G. Woodruff 10.50 

J. B. Davidson 18.00 

Review Press 5.00 

G. E. Condra 6.71 

Hammond Printing Co 218.68 

Hammond Printing Co 36.15 

Cornell Engraving Co 23.50 

J. Thorp & Co 1 2.85 

Harry Porter 7.75 

Cornell Engraving Co 30.9 7 

Helena Redford 32.40 

A. O. Wiggenjost 6.80 

Albert Jacobson 5.00 

Cornell Engraving Co : 12.32 

Cornell Engraving Co 5.40 

Helena Redford 7.50 

Kimball Bros 7. GO 

Cornell Engraving Co 10.9' 

Globe Delivery Co 3.2.% 

Helena Redford 5.55 

Harry Shedd 1 3.ii0 

1905. 

Jan. 2 Lincoln Photo Sui)i)ly Co 3.20 

Jan. 22 E. L. Webster 54.30 



Jan. 


16 


Jan. 


16 


Jan. 


27 


Jan. 


27 


Feb. 


17 


Feb. 


26 


Feb. 


26 


Ma.r 


9 


Mar. 


9 


Mar. 


9 


Mar. 


25 


Mar. 


25 


April 18 


April 18 


April 18 


April 18 


April 28 


May 


6 


May 


13 


June 


14 


June 


25 


Aug. 


3 


Aug. 


15 


Sept. 


15 


Oct. 


5 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Nov. 


14 


Nov. 


14 


Dec. 


12 


Dec. 


20 


Dec. 


29 
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Feb. 23 Lincoln Photo Supply Co 11.68 

Feb. 23 U. G. Cornell 14.7-S 

Mar. 11 E. L. Webster 30. 3o 

Mar. 11 A. O. Wiggenjost 2.50 

Mar. 18 E. H. Barbour, expenses 5.25 

Mar. 27 Cornell Engraving Co 29.84 

April 1 2 Cornell Engraving Co 7.15 

May 3 A. O. Wiggenjost 6.91 

May 10 E. L. Webster 49.9.i 

Mar 12 Remington Typewriter Co 92.25 

June 7 E. L. Webster 26.1^^^ 

June 1 9 A. O. Wiggenjost 2.75 

June 1 9 M. K. Barbour 10.25 

July 1 .') K. L. Webster 54.60 

July 1 Margaret Harrington l.?0 

Aug. 1 S. Fred Prince 5.00 

Aug. 4 Cornell Engraving Co 50.63 

Aug. 4 E. L. Webster 35.10 

Aug. 28 Harry Porter 139.06 

Sept. 9 Lincoln Photo Supply Co 12.90 

Aug. 2(1 Harry Porter 42.0(.» 

.Se|)t. 9 C. A. Barbour 105.00 

Sept. 1 2 E. L. Webster 38.40 

Sept. 1 2 U. G. Carnell Engraving Co , 98.65 

Sept. 1 2 B. L. Melick 36.00 

Sept. 1 2 Harry Porter 3.00 

Sept. 1 2 E. H. Barbour, expenses 37.4:? 

Sept. 1 2 Woodruff-Collins Printing Co 24.25 

Oct. 4 B. L. Melick 55.50 

Oct. 4 E. L. Webster 2^.10 

Oct. 27 M. R. Barbour ; 18.50 

Nov. 1 1 H. M. Eakin 8.70 

Nov. 1 (i Richie Bros 20.10 

Nov. 2S Cornell Engraving Co 6.60 

Dec. 2 1 G. E. Condra . 9;4.'> 

1006. 

Jan. r> Cornell Engraving Co 18.05 

Jan. 1 Rudge & Guenzel 3.00 
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Jan. 


13 


Jan. 


17 


Jan. 


25 


Jan. 


25 


Feb. 


21 


Mar. 


13 


Mar. 


13 


Mar. 


13 


April 10 


April 


10 


April 


14 


May 


19 


May 


22 


June 


4 


June 


4 


June 


30 


July 


6 


July 


6 


July 


10 


July 


10 


July 


19 


July 


28 


Aug. 


16 


Sept. 


18 


Sept. 


25 


Oct. 


1 


Dec. 


20 


Dec. 


29 



Feb. 
Feb. 



14 
14 



E. L. Webster 59.25 

Riehle Bros 17.25 

Nebraska Paper & Bag Co 9.63 

Woodruff-Collins Co 21.25 

A. L. Beekley 1.25 

Helena Redford 13.25 

E. L. Webster : 18.30 

H. M. Eakin 34.00 

H. M. Eakin 20.25 

E. L. Webster 51.30 

Cornell Engraving Co 49.46 

Lincoln Drug Co 12.00 

Roy V. Pepperberg 10.20 

Swedish-American Publishing Co 207.20 

H. M. Eakin 22.75 

Nebraska Survey 13.00 

E. L. Webster 69.45 

B. L. Melick 27.75 

Remington Typewriter Co 11.50 

E. H. Barbour, expenses 6.33 

G. E. Condra 7.60 

Cornell Engraving Co 50.18 

E. L. Webster 39.30 

M. R. Barbour 7.00 

Cornell Engraving Co 37.86 

Edna Mentor 21.00 

E. F. Schramm 6.20 

Freight bills , 7.10 

1907. 

E. H. Barbour, freight bills 2.66 

Cornell Engraving Co. for Oct., Nov., Dec, Jan 69.89 
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A 

Acanthocladiidae 15, 16, 48, 85. 

Acknowledgements 13, 212. 

Agricultural scene 246, 248. 

Agricultural statistics 250. 

Agricultural wealth 235. 

Alfalfa 250. 

Allorisma granosum 290. 

Allorlsma slnuatum 290. 

Allorisma sp 280. 

Allorisma subcuneatum 280. 

Alluvium, deposit of 202. 

Ambocoelia planoconvexa 270, 279. 

Amblysiphonella prosseri 258. 

Analyses 

Cass county, coal 204. 

Coal, Peru 355, 358. 

Sand 205. 

Soil 232. 

Andrews, Chancellor E. BenJ 305. 

Anisotrypa 43. 

Anthozoa 13. 

Applegate, Lee 224. 

Aralia wellingtoniana 290. 

Archaeocidaris aculeata 262. 

Archaeocidaris agassizi 262. 

Archaeocidaris biangulata 262. 

Archaeocidaris dininnii 262. 

Archaeocidaris magastylus 262. 

Archaeocidaris triserrata 262 

Arthropoda 286 

A^cl^tfie 13. 

Ashland 193. 194 
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Aspidiophyllum trilobatum 290 

Atwood & Co. , 193, 231, 252, 255. 

Atwood & Go's new quarry 217, 227. 

Aiighey, Samuel 204. 

Aviculopecten carboniferous 280, 282. 

Aviculopecten occidentalis 288. 

Avoca 224. 

. . B 

Rarber, Manly D 34. 

Barbour, Carrie A 288, 29.. 

Bnrbour. E. H 12, 13, 28, 37, 46, 59, 1^4, 198, 204, 

292, 305, 313, 330, 353, 365v 369, 370. 

Barycrinus subtumidus .X .'.' 264. 

Bassler R 12, 13, 74. 

Batostomella 38, 39, 47, 48, #8,'- 108, 109. 

Batostomella leia 16, 27, 38, 39, 48, lis. 

Batostomella spinulosa A . :k ..... . 3S. 

Batostomella, table of , Uv-.'i'. . . ." . lis. 

■^ Batostomellidae 1 5, 37. 38. 

Beds, table of relations 191. 

Bellerophon bellus 282, 283. 

Bellerophon carbonarius 282. 

Bellerophon gic:anteus »».... v-.» . 282. 

Benches or terraces IS9. 

Betts, W. H 224. 

Betulites westii var. latifolius .'. . . . 290 

Bibliography of Loess man 318. 

Biennial Report .^65, 369, 371. 

Borst, A. M .353, 359. 

Bottom lands • 183. 

Boalders, Sioux quartzite 200. 

Bounty, for discovery of mines " 363. 

Bounty, usefulness of 364. 

Brachiopoda ;: ^: .j... . . 279. 2SS. 

Brick . ,. ; '. 22" 

Sand, lime 37 L 

Brick works, Louisville, Omaha, Plattsmouth, Weei>ing Water, 2 25. 

Broadhead. G. C \?r,.'. 201. 

r;^,'Bryozoa 12, 13, 14. 15, 23-."26, •27; 184, 266. 

Bryozca, coal measure . 15, 20. 

Bryozoa. coal measure, list of : U\ 

I>ryozoa. table of Nebraska 1 on. 



INDEX. 

Bryozoa 184, 26G. 

Bullock, C. G 355. 

Burlington & Missouri River R. R 181, 189, 200, 219, 226. 

C 

Calamopora incrustans 30. 

Calcite 207. 

Calvert, W. R 205. 

Campodus variabilis 289, 290. 

Campophyllum torquium 260. 

Capitol, state 222. 

Capulus parvus 282, 283, 284. 

Capulus sp 284. 

Carboniferous, upi)er 191, 19S. 

Carmony, F. A 370, 381. 

Cass county 185, 186, 189, 191, 198, 224, 256. 

Cattle 250. 

Cavea prisca 103. 

Cedar creek 188, 190, 193, 202, 205, 244, 258, 260, 262, 

....264, 270, 272, 274, 276, 279, 280, 282, 284, 288, 290. 

Cedar creek quarries 217, 227. 

Cement, report of 371. 

Cement, block 373. 

Cement, possibilities 375. 

Cement, companies organized 375. 

Cei)halopoda 290. 

Ceratophytes dubius 82. 

Ceriocrinus hemisphericus 264. 

Chaeleteri ( ? ) carbonaria 4 5. 

Chaenomya minnehaha 282, 283, 290. 

Chaenomya sp 282, 283, 290. 

Chalcedony 270, 274. 

Chonetes granulifer 100. 

Chonetss granulifer 274, 276, 277. 

Chonetes verneuilianu*s . 276. 

Clark see Lewis 183. 

Clays 192, 183, 195, 225. 

Dakota 196, 198, 225. 

Climate 247. 

Coal 203. 

Coal measure beds 192, 193, 195. 

Coal, measure bryozoa of Nebraska 370. 

Conl mine — Honey creek 35:^. 
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Coal, workable bed 372. 

Coal, area in Nebraska 355. 

Coal, output and men employed 359. 

Coal, law relating to bounty 363. 

Cochlicopa lubrica 284, 285. 

Coelenterata 260. 

Commercial Land Co's quarry 212, 213, 254. 

Commercial Land Co's crusher 216. 

Condra, Mrs. G. E 1 !i. 

Condra, G. E 184, 194, 266, 339, 342, 370. 

Concretions 207. 

Concrete 215. 

Conglomerate 230. 

Contents 175. 

Cook, James 305, 313. 

Cook, Harold 305. 

Corn 250. 

Cornell, U. G 12. 

Coscinium dictyotum 18. 

Cottonwood logs 229. 

County geologists 171. 

Creeks, Cedar 24 4. 

Creeks, Four-mile 244. 

Creeks, salt 24 3. 

Creeks, Weeping Water 24 3. 

Cretaceous 192, 196. 

Crinoid heads 265. 

Cross bedded sandstone 228. 

Cryptostomata 15, 48. 

Ctenacanthus amblyziphias 289, 290. 

Ciillom 188, 193, 262, 280. 

Callom gravel pit 228, 23 1. 

Cullom quarries 219, 253. 

Cyclotrypa 15, 34, 108. 

Cyclotrypa (?) barberi 13, 20. 27, 28, 34, 11 6. 

Cyclotrypa, table of 116. 

Cyclopora polymorpha 4 2. 

Cyclostomata 15, 29. 

Cystodictya 15, 104, 108. 

Cystodictya anisopora 28, 104, 107, 116, 266. 

Cystodictya divisa 107. 

Cystodictya inequamarginata 104, 105, 116. 



INDEX. 

Cystodictya lophodes 28, 104, 106, 116. 

Cystodictya ocellata 104. 

Cystodictya, table of 116. 

Cystodictyae 9. 

Cystodictyonidae 15, 48, 104. 

D 

Dakota 225, 256. 

Dakota clay 196. 

Dakota formation 194. 

Dakota gravel ^. 196, 228, 229. 

Dakota leaves 291, 

Dakota sandstone 195. 

Dakota City - 194, 195. 

Dakota, cretaceous of Nebraska 371. 

Darton, N. H 184. 

Davis, Edwin 342. 

Deltodus angularis 289. 

Dental, formula of ( syndioceras ) 309. 

Dental, formula of (Diceratherium) 316. 

Dentalium sp 284. 

Derbya benetti 274, 279. 

Derbya crassa 274, 276. 

Derbya keokuk 274, 279. 

Diceratherium 313, 314, 315. 

Dielasma bovidens 276. 

Drainage 189, 23;{. 

Drainage of Weeping Water 24 3. 

Drift, glacial 188, 'ZOi). 

E 

Eagle 186, 200. 

Echinodermata 262, 288. 

Ectoprocta 14. 

Edmondia aspinwall^nsis 290. 

Edmondia nebrascensis 280. 

Ellis, John 13. 

Elmwood 190. 

Entelletes hemiplicata 272. 

Equipment of geological survey 372. 

Erisocrinus megalo brachius? 288. 

Erisocrlnus typus 264. 

Erosion 186, 187, 189, 195. 

Euomphalus rugosus 282, 283 
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Eupachycrinus magister? 

Everett, Dr. M. H 

Exchanges of Nebraska geological survey 

F 

Feldspar 

Feneste 
Feneste 
Feneste 
Feneste] 
Feneste] 
Feneste] 
Feneste] 
Feneste] 
Feneste 
Feneste] 
Feneste 
Feneste] 
Feneste] 
Feneste] 
Feneste 
Feneste 
Feneste 
Feneste 
Feneste] 
Feneste 
Feneste] 
Feneste 
Feneste] 
Feneste 
Feneste] 
Feneste 
Feneste 
Feneste 
Feneste 
Feneste] 
Feneste 
Fie us p 



a 15. 20, 27, 49, 65, 67, 89, 

a binodata 28, 49, 66, 

a burlingtonensis 64, 

a compactilis 60, 

a conradi 49, 57. 58, 59, 67, 70, 

a conradi-compactilis 27, 49, 59, 60, 67. 

a cyclofenestrata .27, 49, 52, 53, 54. 

a dentata 63, 64, 

a elevatipora 

a gracilis 27, 49, 61. 63, 

a kansanensis 49, 64, 65, 110. 

a limbata 49, 50, 51, 

a mimica 49, 50. 51, 52, 110, 

a missouriensls 49 

a ovatipora 

a parvipora 27. 49, 61 

a perelegans 27, 49, 56 

a plebeja 26, 

a polyporoides 27, 49, 64, 65, 

a remota 

a rudis 

a sevillensis 

a shumardi 27, 56, 

a spinulosa 27, 49, 50, 55, 56, 61, 

a subrudls 27, 49, 62, 67, 110, 

a, table of ' 

a tenax 49, 50, 51. 52, 110, 

a ulrichi 

ae 

idae 15, 48. 

oids 

oteoides 

Financial statement, Nebraska geological survey 

Fisher. C. A : 13, 184, 

Fissodus inequalis 288, 

Fistulipora 14, 29. 34, 

Fistulipora carbonaria 30, 31, 32, 116, 



288. 
321. 
38a. 

196. 
108. 
110. 

65. 
110. 
110. 
266, 
110. 

65 

51. 
110. 
266. 
110 
266. 
, 6f: 

67. 
110. 
110. 

49. 
110. 

67. 

6 2. 

56. 

57. 
110. 
266. 
110. 
26G 

75. 
. 9. 

85. 

20. 
290.. 
384. 
292. 
290. 
108. 
2^0. 
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Fistulipora carbonaria nebrascensis 27, 30, 31, 33, 116, 266. 

Fistulipora communis 34. 

Fistulipora minor 30, 32. 

Fistulipora nodulifera 26, 27, 30, 31, 32, 100, 116. 

Fistulipora, table of 116. 

Fistuliporidae 14, 29, 35. 

Flabelliporina 49. 

Flint nodules 193. 

Flint 375. 

Florence, Neb 319, 332. 

Flustra tuberculata 42. 

Formations, description of 192. 

Fossils, list of : 258. 

Fossil leaves 291. 

Fossil loess 256. 

Fossils, miscellaneous 288, 290. 

Four Mile creek 244. 

Fusulina secalica 100, 258, 259. 

G 

Gas 205. 

Gasteropoda 288. 

Geinitz, Professor 26, 31, 38, 100. 

Geological expeditions of Hon. Charles H. Morrill, relation to 

state survey 379. 

Geology of Cass county, Nebraska 370. 

Geological map of Cass county Plate XX 

George, Stephen 353. 

Gilder's Mound, ground plan 325. 

Gilder, Robert F 319, 320, 322, 324, 325, 326, 332, 333, 

. 336, 337, 339. 342. 

Glacial deposits 198. 

Glacial deposits, grooves and striae 197, 198, 199. 

Glauconome elegans 86. 

Gold 205. 

Gould, Dr. C. N 371. 

Grant smelter 211 . 

Gravel 229, 231. 

Atwood's pit 255. 

Cullom pit 231, 255. 

Dakota 196 

Greenwood 195. 

Greenwood 195. 
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Gruber, Simon 224. 

Gymnolaemata 14. 

H 

Harshihan, F 224. 

Harshman, G. W 224. 

Hart 213. 

Hayden. F. V 26, 192, 203. 

Hay, wild 250. 

Helicina orbiculata 284, 285. 

Heppner, Fred 224 

Heppner, Henry 224. 

Honey Creek coal mine, report of 349, 353, 354, 366, 371. 

Hoover's quarry 219. 

Horses and mules 250. 

Hustedea mormoni 276. 

Hydrography 233. 

sections 234. 

I 

lee gorge 24 2. 

Ice sheet 198, 200. 

Illustrations, list of 178, 171). 

Industries, stone 208. 

Investigation, history and method of 337. 

Invoice of apparatus and furniture of Nebraska geological 

survey 382. 

Iron 207. 

Irrigation 238. 

J 

Jackman, John 232 

James, Charles 22*. 

Janassa unguicula 288. 289. 290. 

K 

Keyes, Charles R 192 

Kiln, lime 209, 211, 213. 

Kime, A 224. 

Knight, Wilbur C 101. 

L 

Lamellibranchiata 288 

La Platte 260. 

Law. relating to bounty 36o. 

Legislature, Nebraska 35S. 

Letter of transmittal 5, 173. 



INDEX. 

Lewis and Clarke's expedition 183. 

Liberty, 186. 

Lime kilns 209, 211, 213. 

Limestones 192. 193, 194, 195, 235. 

Limnaea caperata 284, 286. 

Limonite 195. 

Lincoln 226. 

Liquidamber integrifolius 290, 291. 

Liriodendron giganteum 290, 291. 

Little Nemaha 189, 190. 

Loess 188, 190, 191, 200, 228, 231, 235, 319. 

brick 225. 

deposit • .\ , 200, 201. 

exposures 231, 235. 

'fossils 284, 285. 

Loess, man evidence of 329, 371. 

Loess, man supposed age of 347. 

Lloyd, H. W 240. 

Long's Hill (geological description) 325, 

Lophophyllum profundum 260, 261. 

Louisville 193, 195, 215, 222, 225, 227, 241, 246, 248. 

252, 260, 262, 264, 270, 272, 274, 276, 279, 280, 282, 

284, 288, 290. 

quarries 215. 

M 

Machrochellus sp 288 

Magnolia boulayanna 290, 291. 

Mammal, notice of a new fossil 303, 370. 

Mandibles of Nebraska man 323, 336. 

Marcaslte 207. 

Marcou, Professor 26, 100. 

Marsh, Professor 313. 

McCaroll. J. E 224. 

Measurements, coal mine , 357, 362. 

Measurements of Syndyoceras 309. 

Measurements of Dlceratherlum 

Measurements, skull No. 6 325, 346. 

Measurements, skull No. 8 347. 

Medley, Frank 353. 

Meek, F. B. 26 

Meekopora 15, 35, 108. 

Meekopora clausa 36 
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Meekopora eximia 36. 

Meekopora, table of 116. 

Meekopora prosseri 13, 27, 28, 36, 116. 

Meekella striatocostata 274. 

Mickey, J. H 173. 

Milk cows 250. 
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